


гирен 


ПШ U H 


LI II II II II II II II II II II II II II II II II II II II I II II II II II IIIIII III) II II II 
LI LI II II II II II II II II II II II II II II II I II II II II II II II II IIIIII II I) I) I) II II II 
LI II II II II II II II IIII II III IIII II IIII II IIII II II || 


William Strunk[] E. B. White] II II II II II II 


I II II II IIIIII II IIIIIIII IIIIIIII II IIII I) 


ЯҒ ( (country == SING) || (country == BRNI) || 
(country == POL) || (country == ITALY) ) 
{ 


+ 
de If the country is Singapore, Brunei or Poland 
x then the current time is the answer time 
* rather than the off hook time. 
+ Reset answer time and set day of week. 


#/ 


LI II II II II II II IIII II IIII II III II III II IIIIII II IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
LI II II II II II II IIII II IIII II III II III II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
LI II II II II II II IIII II IIII II III II III II IIIIII II IIII IIIIII II IIIIIIIIIIIIIIIIIIIIIIII) 
LI II II II II II II III II IIII II III II III II IIIIII II IIII IIIIII II IIIIIIIIIIIIIIIIIIIIIIII) 
LI LI II II II II II II II II II IIII II IIII II IIII II III II III IIIIII IIIIII IIII II III) | 

LI II II II II II II II II II II II II II II II II IIII II I|I II IIII II IIIIII II II IIII II II III) II II II 

LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II II II IIII II II II II 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II 

LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI 

LI II II II II II II II II II II II I II II I) I II II II II II II II II II II II II II II II IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI I I I IIIIII II IIIIIIIIIIIII)IIIIIIIIIII IIII I) 

LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II C OO BO II II II 
L| L| | I II) III III -U II II II II II II II I II II II D III II II II II II II UO B II II II || 


2 ПППППП ChinaepuhtoM 
— u 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II IIII II II II II D II D] 
LI LI LI II II II II II II II II II II II II II II II II о II I II II II IIIIII /I II II II IIII ао II II II /| 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II IIII II II II II D II D] 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II D II D] 
LI CH II LI II LI ПП (he С Programming Language) | | | | | I II | I II II II II UO U |) Javal C++ [| 
LI II II II I II II II II II 

II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I I IIII1IIIIII II IIII IIIIII III II III IIIIIIIIIIIIIIIIIIIIIIIIIII (III IIIIIIII II II ' 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II IIII II IIIIII II IIIIII DO DO D OO D D COLO BELLI II) 

LI II II II II II II II II IIII II II II IIIIII II II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIII II) 
LI II LI II II II II 


9 define ONE 1 
9 #де пе TEN 10 
9 define TWENTY 20 


LI LI LI II LI Adefine I |I II II II II II II II II II DD I | TWENTYD [EO II D II II II II II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I))I) I) 


LI I II III II II II II 
define INPUT MODE 1 
define INPUT. BUFSIZE 10 
define OUTPUT. BUFSIZE 20 


LE LL 


LI II II II II II II II II II III II II О 0 II IIII 0 IIIII О О О 0 0 0 О 0 0 0 0 0 0 0 00 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI (I II II II II II II II (I II II II IIII II II II II I|I IIII II IIII II II IIII II IIII II II IIII II II II || 


L II II II II II II II II II II II II II II II II II II II II II II II II II II II m II II II II II II II II II II I | 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II I)I II I 
LI)1IIIIII II II II II II IIII I IIII II II I) II II IIIIIIIIIIII II II II II II 

int npending = 0; // current length of input queue 
LI1II II IIIIII II II IIII II IIIIII II II III IIIIIIIIII I) II IIIIIIIIIII)I II II II 

LL I I I )III)I))I))))I)Iუ)1I)I)IIIIII II II ni D II II II npointsl U II II LI 
[| numberofPointsl] [||| I | [| | | 

LL II I I |I)IIIII)III)I)I)I)I)I)I)I)I)I)I)I)I)I)I)II #1 30000000 PU at I) 
L IIII =0 LII II II II II II II II II II II II II II II II II II II II III II II IIII II II II II II II I) II I 
LIIIIII IIII II II II II II II 


9 for (theElementIndex = 0; theElementIndex < numberOfElements; 
9 theElementIndex++) 








гун უიი 3 


2 elementArray[theElementIndex] = theElementIndex; 


Ц 
for (i = 0; i < nelems; 1++) 
elem[1] = 1; 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II III II U DL EE D II D] 
LI II LI LI II II II II II II II || 

LI LI II II II II II II II II II III II III II IIII II IIII II IIII IIIIIIII el III OLD II II II | 
nodepl II II II II II II lili lli 00000 0 eieeail D II I) I) I) D 7O ELO B 7C DEO D I) 
LI LI || CONSTANTST U II II II II II II II II II II III II II IIIIIIIIII II IIIIIII)IIIIIIIIII II) 
LI II I II I IIIIII)IIIII)IIIII)I sen II II IIII II III) II II II strToll зекекот] ll] 
I II II II II II II II II IIII II II II II I|I II III II I) ) II |I IIIII)II)I)I)II npendingl 
numPending[]|] num pending[]I] ln | | I | | II II II II I II IIIIIIIIIIIIIII)IIIIIII I) I) 
LI II II II II II II II II II II II II III II II dO II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I I|I II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1))I) I) 
LI II LI II II II II 

C++ |I II II II II II јама II II UUUUUUUUUUUUUUUUUUUUUUUULU 
LI II II LI II II II II II II II II II II it 


LI II II II II II II II IIIIII II II IIII II II III II IIIIIIII IIIIIIIIIIIIII I) 
LI II LI II II II II II II II II Naval II II II ELO ELO IIIIIIII II II II) 


2 class UserQueue 1 

? int noOfltemsInQ, frontOfTheQueue, queueCapacity; 
? public int noOfUsersInOueueO í...) 

9 


LI II IIII II II UU (ძილყ0)” |I II II II II II | ПШПШ QU eueusl] ачечед D || II II II II I I 
ს806L1006LCI  |I III) II II II II III II IIIIII IIIIII|III)IIIIIIIIIIIIII)I II II II II II 


? queue .queueCapaci ty 


L II I I IIIIIIIIIIIIIIII IIII I) 


class UserQueue { 
int nitems, front, capacity; 
public int nusersO (...) 


LI II II II II II II II II II 


gueue.capacity++; 
n = gueue.nusers(); 


LI II II II II II II II II II II II II II II III II II II II II II II II III) III) items] users] O D | | | | | I 
LI II II II II II II II II II II II II II II || 


LI II II II II II II II II II II II II II IIII II IIIIIIII II IIIIII IIIIIIIIIIIIII II) 


now = date.getTime(); 
putchar('Nn'); 


I I) II II II II II II (IIII)III ))I)I)|) I II II I) )I))))I)II)IIIIIIIIIIIIIIII) I) 
? if (checkoctal(c)) ... 


d onnnnn АПТЫГА. 
— | 


LI II II II II II II II II II II II II II II II II II II IIII II IIII II II IIII II II 
if Cisoctal(c)) ... 
L II II II II II I II II II II IIII II II II II II II IIIIIIIIIIIIIIIIII I) 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II ,I II II II II II II II II II DU 
L LI II LI 
LI II II II II II II II II I | О ззосва | II II II II II II II II II II III II IIII III II II II II II I) L 
p define isoctal(c) ((c) >= '0' && (с) <= ”8”) 
LILIII II II II I) 
|. #деҒіпе isoctal(c) (CC) >= '0' && (с) <= '7') 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II I,I II I,I II I|I II I,I II II II DU 
LLLIIIIIIIII II IIII I) 
L II II II II II II IIII II II II II II II II II II II II II II II II 


? public boolean inTable(Object obj) í 
ი int 1 = this.getIndex(obj); 

? return (j == nTable); 
? 1 





Ul getIndex U UUUUUUUUUUUU 0 | nTabeie-IDD DD II II II II II II II 
nTable[JD | I |I D] inraeiep || || II II II II II II II II II II II II II II II II II II II II II II II DT 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
LI II LI LI II II II II II II II || 


00 1-1 II II III IIIIIIIIIIII IIII II II I) 


ი #де пе TRUE 0 
#де пе FALSE 1 


if ((ch = getchar()) == EOF) 
not eof = FALSE; 


ri jež "e "ol 


00 1-2 II II IIII IIII II II 


? int smaller(char «s, char «t) í 
if Cstrcmp(s, t) < 1) 
return 1; 


? 
9 
9 else 
9 return 0; 
à 


} 


001-3 0000000000 
o df ((falloc(SMRHSHSCRTCH, S ТҒЕХТ |0644, MAXRODDHSH)) < 0) 


: 


1.2 IIIIIIII II II 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) II I 
I IIII1IIIIIIIII IIIIIIIIII IIIIII IIIIII IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) II I 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 





EK mn n 3 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


LI I III IIIIIIIIIIIIIIIIIIII) I) 
for(n++;n<100;field[n++]="N0'); 
al = '\0'; return('Nn'); 


LI I IIIIIII IIIIIIIIIIIIII I) I) 

? for (n++; n < 100; field[n++] = 'N0?) 

: = '\0'; 

? return('Xn'); 
ШШ IIIII LI LI LI LI LI II U III II LI, LI ШЕ ЖЕ ЕЕ II Е ШО LI II III ооо 

for (ი++; n « 100; ი++) 

field[n] = 'N0'; 

ai = NO’; 

return 'Хп'; 
III1IIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II II 


if e id < actblks) || !(block id >= unblocks)) 


LI II i LI II II ე i I II IIIIIIIIIIIIIIII II II III III II II II II IIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI II LI 


if У id >= actblks) || (block id < unblocks)) 


LI LI LI LI J ე LI II LI LI II II I) 


LI II II II II II II II II II II II II I I I I II ,I II I I I I I OO I II II II II II D U DL ELO II D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
I III IIIIIIIIIIIIIIIIIIIII (< <= == != >=)წLIIIIIII(§§(I | II IIIIIIIIII H 

LI II II II II II II II IIII II III II IIII II IIII III II III 0 00 CIIIIIIIIIIIIIIIIIII) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI I I) II IIIIII II IIIIII II IIIIIIIIIIIIIII)IIIIIIIIIIIIIII II) 


while ((c = getchar(O) != EOF) 


LI II II LI LI во III II LI II II II LI II II II LI LI II ==XI II II LI II II II II LI 
ә ТЕ (x&MASK == BITS) 


7 


LI II LI LI LI LI | | 
° df C § & (MASK--BITS)) 


7 


LI II II II II II II II II II II II IIIIII II II IIIIIIIIII II II IIIIIIIIII II IIIIIII)IIIIIIIIIIIII D] 
LL |IIIIIIIIIIIIIIIII I) 


if ((x8MASK) == BITS) 


LI II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIII)II) I) 


6 опппппп (Маријом 
— ПО | 


L II IIIII III III) )IIIIIIIIIIIIIIIIIIIIIII II) 
o leap year = y € 4 == 0 88 y % 100 != 0 || y % 400 == 0; 
L II IIIII III III)IIIIIIIIII IIIIII I) 
leap year = ((у%4 == 0) && (у%100 != 0)) || (y%400 == 0); 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II II II II IIII IIII III) 
L LI II II II I) 


LI II II II II II II | | C C++ Java II II II II II II II II II II II IIIIIIIIIIIIII11111I1 0 0 II 
LI LL I ШШ ШШ a LI TP ." I II LI LI LI I LI LI "I II LI) "I ШШ ШШЕ II II LI 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 

° XX += (=®хр=(2*К < (n-m) 2 c[k+1] : d[k--])); 
LI I I II I IIIIIIIIIIIIIIIIIIIIIII I) 

if (2xk < n-m) 

«хр = c[k«1]; 
else 
*xp = d[k--]; 

_ XX += »хр; | 
I IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I I IIIIIIIIIIII II II 

LI I III III IIIIIIIIIIIIIIIII) I) 

ი subkey = subkey >> (bitoff – ((bitoff >> 3) << 3)); 
LI II LI II II |I | C1CC+#1II II 21! I II II II II II II II II II II II II IIII II II IIIIIIII IIIIIIII ЗОП 
L LI 0) | pitoff II II II II II II IIIIIIII II II II |I |I | озеог 00 3D UD U U II 3L] 
ОООО subkeyl LU II II II D 

LL I II IIIIIIIIIIIIIIIIIII) I) 

subkey = subkey >> (bitoff & 0x7); 
III IIIIIIIIIIIIIIII II IIIIII II IIIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI I I IIIIIIIIIIIIIIIIIIII II II 

subkey >>= bitoff & 0X7: 


ШУ II LI III LI LI LI II ЫШ ШИШ BEI IPE UUUUUUULU 
~ % child=(!LC88!RC)?0: (!LC?RC:LC); 


I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II IIII II II III II II IIII II II IIII II II III) I) | 


if (LC == 0 && RC == 0) 
child = 0; 
else if (LC == 0) 
child = RC; 
else 
child z LC; 
LL III ?:EB EL EL EL BET EL II IIIIIIIIIIIIIIII 41 0 18£-eisellll II II Ш0 (00 UU 


max = (а > b) ? a : b; 


LI LI II II II II II 


printf("The list has Xd itemXsWXn", n, п==1 ? "" : "s"; 








Čhina-buhtoM "T" 


LI I I II III II I IIIIIIIIIIIII)IIIIII II) 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
LI LI II LI 


LL III I III I ++II II II II II II II II II II II II II IIIIIII) I II IIIIIII)I)IIIIIIIIIIIIII I) 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II II II I 
L L| I III III I С] С++ |I II II II II II II II II II II II II II II II II I|I II II II II II II II I)I II I 
LL I 1 1 I IIIIIIIIII II I) II II 

? str[i++] = str[i++] =" '; 
LI IIIIII I III I зе II II II II II II II II II II IIIIII II II II IIIIIIIII)I II 300 00 00 I) L 
LI I зе II II II II II II IIII II II II II III II II 1 I IIII II II II IIIIIIIIII U 


str[i++] = ' '; 
str[i++] = ° °; 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

? аггау[1++] = 1; 

L II II II II 1II II II 3|| II II II II II UJU 300 Al 

LI I 11) 1) 1 1 II I) II II II II II vod II 1 II II II I II III II II IIIIIIIIIIII tL LL 
LL I II 1 II IIIIIIIIII II I) II II 

? scanf("Xd %а", буг, &profit[yr1); 
LII I) ) II II III II II II II IIIIIIIIIIIIIII)I)I)I)I)I) vel II II II II II II |IIII)I II II II I) 
L LI LI II st LI LI LI LI II II II LI LI I II I profitlyriU II II II II II II |III II IIII II II I) 
L II 1 1 ) II II II II II I |)I)I)I)I)I)I)I)IIII IIIIIIIIIIIIIII I зсапғ# III II II II II L 
LLIIIIIIIIIIIIIIIIIIIIIIIIIII | §CXCL1C IVIIII II II IIII II II XIII II II II II IIII IIII I) 
L LI I I I IIIIIII )))IIIIIIIII)II)I)IIIIIIIIIIIII I) 


scanf("Xd", буг); 
scanf("%d", 4profit[yr]); 


LI II II II II II II II II II II II II IIII II II II II II || 
00 1-4 II II IIIIIIIIII II II II II 


? if C !(c == ”V” II c == ”V”) D 
? return; 
? length = (length < BUFSIZE) ? length : BUFSIZE; 


? flag = flag ? 0 : 1; 


? quote = («line == ”"?) ? 1:0; 
? ТЕ (val & 1) 

? ხ1L = 1; 

? else 

? bit = 0: 


00 1-5 II II IIII II II II II II II II 


б пппппп Chibaspub.toM 
—————— un. 





? int read(int «ip) 1 
? scanf("%d", ip); 
? return «ip; 

7 j 
? 

2 


insert(&graph[vert], read(&val), read(&ch)); 


001-6 |I II II II II II II II II II II II II IIII IIIIII IIIII IIIII IIII II II II 
? mu 
? printF("%d ап", n++, nH); 


OO0O0000000000000000000000000 
1.3 00000000 


LI II II II II II II II II II II II I II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
LI II II II II II II II II II II IIII II IIII III II III II III II III IIIIIIIII)IIIIII 5LICLVIIII 
LL III II III II stori II II II II II II II II IIII III II II II II IIIIIIIIIIIIIIIIIIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI LI II II II II || 


LI LI II II II II II II II II II II II II II II II II I II III) II |I II II II p II II II II II B II II II II II 
LI II II II II II IIIIII it II II II II II II 0 О II II II II1I О 0 II II II II 0 О 0 О О 0 0 0 00 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II IIII II II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

LI II II II II II II II II II II IIII II IIII II IIIIII I|I III II IIIIII |IIIII |I IIII II IIIIII II II 
LI II II II II II II II II II II II II IIII II II IIII II III II III II II IIII II IIII II II IIII IIIIII II II 
LI I I II III 11) I) II II II II II II II II III III) II II II II |I 00 0 II II 0 0 0 0 I) I) II II D] 
I II II II II II II II II II II II IIIIII II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIII)IIIIIIIIIIIII D] 
LI LI LI II II II II II II II II” 000 else(dangling else)’ || II LI LI II II II II II II II II II II II I I 


if (month == FEB) { 
if (year%4 == 0) 
1f (day > 29) 
legal = FALSE; 


if (day > 28) 


1 

? 

else 
? 

i legal = FALSE; 
? 


} 


000000000000000 00 C15CIIIIIIII II 
? if (day » 29) 


LI II II II II II II II IIIIIIIII 2000 00 IIIII IIII 00000 0 0 0 0 0 


9 if (month == FEB) í 

? if (year%4 == 0) í 

? if (day » 29) 

? Tegal = FALSE; 
? 1 else { 

? if (day » 28) 

5 


legal = FALSE; 





EK mn п 9 


? 1 
? } 


ШПШШШПШПППШПШШШШШШШШППППП 

I I IIIIIIII IIIIIIIIII IIII II III IIIIII III IIIIIIIIII IIIIII|III|II)I IIIIII III) II 
1 1 II II II IIIIIIIIIIII II II II II II II II II II 

? if (month == FEB) 1 
int nday; 


nday = 28; 

if (year%4 == 0) 
nday = 29; 

1f (day > nday) 
legal = FALSE; 


e эз сз бу + c3 c3 


? } | 
LI LI II II II II II II II LI — 20000 00000 19000 21000 I II II II II II II II II II II L 
LILIII II II II II II 

L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII IIIIII III) 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II II II I 
LI I II III IIIIIIIIIIII II II IIIIIIIIIII II II II 


LI II II II II II II II II II II II II II I I I I I I I I) I I I I) I) I) I) I) I II II II II II II II UI D] 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II LI II II II II II II II || 

LI II II II II II II II III II III II II III) I) CD ი++I| Javad ОООО XI) I) I) I) II II LI C 
II I I II IIIIII II II IIII II IIIIIIIIII IIIIIIIIIIIIIIIIIIIII) I) 


? 1:905 

2 while (i <= n-1) 

? аггау[1++] = 1.0; 
LL II IIII II II II 

d for (1 = O; i«n;) 

? аггау[1++] = 1.0; 
LI II II LI L 

2 Тог (i = n; --i >= 0; ) 

2 аггау[1] = 1.0; 


IL I ) III IIIIIIIIIIIIIIIIIIIIIIII II II 
for (1 =0; 1 < ი; 1++) 
аггау [1] = 1.0; 


LI II II II II II II II IIII II II IIII II IIIIIIIIII ი|I III II II IIII II IIII II II II OD n- III I) II 
LI III I II IIIIIIIIIII I III rer |I II II II I I III) II Didi ++0 II II II 0 0 0 0 0 0 I) 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1))I) I) 
LI LIIIIIIICII II II II II II IIII II III II IIII III II III |IIII II IIII II II II II 

C++ Java II II II II II II II II II II II II II II II II II II II II II II || 


for (int 120; i < n; 1++) 
array[i] = 1.0; 


LI I I)CI)III)IIIII)IIIII)IIIII)IIII I) 
for (p = list; p != NULL; p = p-»next) 


10 anno АШТЫ. 
= i: 


LI II LI II II II II II II I) II I I £orl ПП 
LI II II II II II II II II II II II II 


for (;:) 





while (1) 


LL II I IIIIIII II IIIIII II IIII I) 
LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI LI II II II 


ap = arr; 
ap « arr 4 128; 
*ap++ = 0 


1 | 
L| II I IIIII II IIIIIIIIIIIIIIIII IIII II) 


for (ap = arr; ap < arr+128; ap++) 
«ар = 0: 


LI II II II IIII II II II III II IIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
I II IIIIIIIIIIIIII IIIIII IIIIIIIIIIIIIIII II II 


while ((c = getchar(Q) != EOF) 
putchar(c); 


do-while[]J[]JD 0 for[] «ი11C!! II II II II II II II II II II II II II II II II II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)!))I)I) I 
LI L II I getcharll Û LI | I 


7 do 1 
? C = getchar(); 
? putchar(c); 


? ) while (c != ЕОЕ); 
L LI I I II I II II I CსLCღიმXI I II II II II II II II II 00 II II IIII I IIIIIIII IIIIII III) 
L II II II II II II II II II I) II II II II I) II I III) II do-whirielllll II II II II II II II II II l 
L II II II II 

LI II II II II II II II II II II II II II II II IIII III II II II II I|I IIII IIII III IIIIIIIIIIII I) 
L II II IIII II II II III) II II 


int i, «iArray, nmemb; 

1Array = malloc(nmemb + sizeof(int)); 

for Gi = 0; i <= nmemb; i++) 
iArray[i] = i; 


L LI LI LI nmemb[] D II LI LI U | iarraylo]l] iArray[nmemb- 10 HL II LI LI LI LI <= 


zl აგ rei MD يه‎ 





Chia рисом ეისი 11 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II IIII |I IIII IIII III) 
LIIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIII)II)II)I)I)I)I)III) II 

cü C++ II II II II II II II II II II II IIII II II I II IIIIII II II I) II II II IIII II II I) II II II II 
LLIIIIIII II II II 

? char «p, buf[256]; 
gets(buf); 
p = malloc(strlen(buf)); 
strcpy(p, buf); 
ШШШШШШП setsl HB DL OL D UO D D OE CE ELE] EE D] D] D UO 0 0 0 7E 0600 0000 UI II 
LLIIIII II IIII 6II II II II I)I)I)I)I)I)I)I)I)I)I)I)I)) li £secsli D II II II II II II II II L| 
L LI LI I I II I I I 5§LX1CთიI U II II II II II II II |II I) |) 'M0II II II |) serzcevyli II II II II II 
LLIIIIIIIIIIIIIIII II II II II II II IIIIIIIIII 5C+CXVII II II II II II II II II D II II II II II II L 
L II II 


p = malloc(strlen(buf)+1); 
strcpy(p, buf); 


LI LL C++! L 


р = new char[strlen(buf)+1]; 
strcpy(p, buf); 


LI LI I III IIIIIIIIIII = II II II II II 

(Java) II II II II II II II II II II II II II II II II II II II II II II I II 0 II II II II II II II II II 
LI LI II II II II II II II 0 Java II II II II II II II II III II II II I) l 

LI L CII C++ |I II II II II II II II I I I I scerzauel | I II II D] malloc[] зексру || 
LI II II II II II II II II II II II II II III II IIII II II III) ооо 00000 strdupll П ANSI 
CII LI II II II II || 

LI LI II II II II II II II II II IIII II II II IIII оо ооо II III) III ი2110CII II II II II I) 
I II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIIIIIIIIIII mallocl 
realloc|] strdupl II II II II II II II II II II IIII II II IIII II II III II II II 000 


П елве- ЈЕ II II UUUUUUUUUUUUUUUUUUUUUif ... eise if 
else] II II B II 


if (condition 1) 
Statement 1 

else if (condition) 
Statement 2 


„о +з 42 M 


else if (condition,) 
statement, 

else 
default-statement 


LI LI II II II (Condition) II II II II II II II II II IIII II II IIIIIII) BD. IIIIIIIIIIIIIIIIII II) 
I IIII1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
L| LI LI III IIIIIII езеп II II II I I II IIII II II II II II IIII II II IIIIIIIIIIIIIIIIIIIIII II) 
LI II III IIIIIIIIIII eise |I II II II II II I I I I) BUDI ll 





12 ооопоо წე ყე III. 
ل‎ | 


00000 |IIIIIIIII” IIII II I) 
LI II I II IIIIIIIII დ15CI III) II II II II 00 0000 eise HH DTI £0 II D II II II 
LI II II II II II II II II IIII II IIIIII II IIIIIIII |IIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


ШШ ЕШ II IL. 3 ЕШ E EE E E E ED P E E EE E EET E ETE ETE ET D 
2 if (argc == 3) 
if ((fin = Тореп(агам [1], "r")) != NULL) 
if ССТоџт = fopen(argv[2], "w")) != NULL) í 
while ((c = getc(fin)) != EOF) 
putc(c, fout); 
fclose(fin); fclose(fout) ; 
] else 
printf("Can't open output file %5\п", агам[2]); 
else 
printf("Can't open input file %sin", агам[1]); 
else 
printf("Usage: cp inputfile outputfilein"); 
(UE ОООООООООООООООООООООООООООООООООООЕ 
1 ) I II IIIIIII III III111I1 II II II II II IIIIII (III II II II II II IIIII)IIIIIIIIIII II II II II 
II II II III III IIII IIII IIII IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)IIIIIIIIIII|II II II 
000 0 
ТЕ (argc != 3) 
printf("Usage: cp inputfile outputfilein"); 
else if ((fin = fopen(argv[1], "г")) == NULL) 
printf("Can't open input file XsXn", агам[1]); 
else if ((fout = fopen(argv[2], "м")) == NULL) 1 
printf("Can't open output file %sNn", агам[2]); 
fclose(fin); 
] else í 
while (Cc = getc(fin)) != EOF) 
putc(c, fout); 
fclose(fin); 
fclose(fout); 


Uo ټ.‎ +4 +0 e ri ri ri +2 р ri 


LI II II II II II II II II II II II IIII II III II III II IIII II III) I)I)I)III)I) II)I)IIII eisel 
LI LI II II II II II II II II II II II II II I II II II II OO III II II IIII II II II II II III) II II II II || 
LI II II II II II II II II II II II II II II II II II II II II II 

I IIII II II IIII II II IIIIII II IIIII II IIIIIII IIIIIIIIIIIIIIIIIIIIII II) 


3 switch (c) ( 
? case '-': sign = -1; 
? case '+': c = getchar(); 
? case '.': break; 
? default: — if (lisdigit(c)) 
(3 return 0; 
? 1 


DOOOO0000000000000000 "0000000000000000000 
LI LI II II II II II II II II II II III) III | C85CI I U II II II II II II |I I breakl II II II II II II II I) 


S II LI II II LI II II II II II II II II IIII II I II II II II II II II II IIII II IIIIII II IIIIII II IIIIII II IIII II II II II 
LI II LI II II II II II II II |/II) III) I) |) I) III) II)IIIIIII–=<-–უ) | 
o IIIIIIIIII C023CI1 II II II II II LI I +C9XII II II II IIII“ II 0000 саѕе П 000000 —U l 


Chi 4°%0ф сом amu u #3 


LI II II II II II II II II II II II II IIIIII II III II II IIII II IIII II II III II IIII II IIII II II II II | 





II I II II II II II II IIII II IIII II IIII II IIII IIIIII III II III II III 00 000 else-ifl] O Ú 


– 


Uo "el +2 ` "al ټپ‎ ` sai 023000 Že 


i" 


switch (c) 1 
case '-': 
sign = -1; 
/* fall through «/ 
case '+': 
с = getchar(); 
ргеак; 
case '.': 
break; 
default: 
if (!isdigit(c)) 
return 0; 
break; 


LI LI II LI II II II 
if (c == '-') 1 
sign = -1; 


LI II II II II II II II II IIII II II IIII II II III II II IIII II BL 
“III IIII II” II IIII II II II II II II II II II II II II II LI |IIIII I case II II II II LI II II II 


с = getchar(); 


1 else if (c == '+') ( 


C = getchar(); 


3 else if (c != ”.” 884 !isdigit(c)) { 


return 0; 


LI IIIIII II II II II II 
case "OI: 
case '1': 


case 


"2" 


break; 


LI II II II IIII II II II II 


LI LI 


1-7 (I II II II C/C++I II LI II II II II II II II LI 


? 
? 
? 
? 


"ч ټ.‎ აგ n nM 


if (15LLVC5Lძ1ი)) ; 
else if (istty(stdout)) ; 
else if (istty(stderr)) 
else return(0); 


if (retval != SUCCESS) 
I 
return (retval); 
} 
Ze All went well! »/ 


return SUCCESS; 


for (k = 0; k++ < 5; x += dx) 
scanf("%1f", 8dx); 


I4 ПППППП АПТЫТ Л. 
— ს.ო 


LI LI 1-8 ი”... სს" 
? int count = 0; 
while (count « total) 1 
count++; 
if (this.getName(count) == nametable.userName()) í 
return (true); 





Kal ق.‎ oe 3 e3 C3 


) 


1.4 UUU 


LI LI CII II II II II II II IIII II II II IIIIII II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII I) 
LI LI LI VOlU дееспак II II II II DU D isdigitl D II II II II II II II II II II II II II II U D] 
II II II II II IIII II II II IIII II II IIIIII II |I III) II II оа I)I)III)I)I)III C II II III) I) | 
(I II II II II II II II II II II II IIII II II II III II IIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIII II) 
I II II II II II II II II II II II II III II II IIIIII II II III) II |IIIIIII II II III) II II II 


L LI II I I | IC++ II II II II II II II II IIIII)I)III)I)IIII)I)IIII) Jvall LH II IIII|II|II III) 
LI II IIIIIIIIICII II II II II II II II II II II II II IIII II II II II II II 

I I I II OU II II II II IIII II IIII II IIIIII I|IIIII |III II |I |IIII II III) I|IIII)|IIIII) I) 
LI LI II II II II II II II II II II II II II |I II II II II I|IIIII I|III II |III |I |III II |IIII |II|IIIIIII I) 
LI L LI «etypse.n5[ II (I II II II II II II II II II II L 

ი define isupper(c) ((c) >= 'A' && (с) <= 'Z') 


LI II III IIICII II II II II II II II II II II I 0 зааррек H II II II II II II II II II 
? while ^i = getchar())) 


9 


LI II II II II II II II II II IIII II AU II II II I|I III II III) II IIIII I|IIIII |IIII)IIIII)I)IIII 7 
LI II II II CII II II II IIII II II II II I|I III) I isueeerl |) II II II II II II I) II II II II II II D] 
I II II II II III II IIIIII II II IIIIII II IIIIII II II II 

LI LI I | ссуреППППППППППППППППППППППППППППППП 
LI LI LI II I I | gecchar || II II II II II II II II II II II II II IIII III) II II IIIIIIIIIIIII) I) 


1 I II II II II IIIIIIIIIIIIIIIIIII II II 
. while ES = getchar()) != EOF && isupper(c)) 


J00000000000000000000000000000000010 
9 define ROUND TO INT(x) (Cint) ((x)+(C(x)>0)?0.5:-0.5))) 


5 


? Size = ROUND. TO INT(sqrt(dx«dx + дужду)); 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ROUND TO INT II II II II II II II II II II II II II II II IIII II III II II IIII II IIII II II III) II II 
LI II II II II II II II II II II II II II III II III II III II II III |IIII)I)IIII)I)IIII)I)| (C++ 
LI LI LI II II II II II II II II II L 


I II II II II II II II II II II II II )) I I I I II II II I I II I I I Оооо II II II II о I|I II II /| 
LI II II II II II II II III II II IIII II III II II III II II III II IIIIIIIIIIIIIIIIIIIIIIIIII II) 


EK m + 15 


LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I:I)II)I) II зачаке |I II II II II II I) I) 
1 / square(x) 
L II 1 I II II I IIIIIIIIII II II II II II II 
? *define square CO (х) * (х) 
LII 1 1 II II II IIIIIIIIII II II II II II II 
? 1 / (х) * (x) 
LILIII II II II II II II 
define square(x) (Сх) * 00) 
L II II II II II II II II II II II II II II II II II I|I II II II II I|I II II II II II II II II II II I|I 00000 
L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II I|I 00000 
LIIII II II II II 
C++ II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I|I IIII II II II 
LI I II1IIIIIIIIIIIIIII II I II IIIIIIII II II II II II II 





001-9 |II II II II II II IIII II II II II II 
т define ISDIGIT(C) ((c >= '0') && (c <= '9')) 71:0 


1.5 |IIIIII II 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I I|I II II 
LI II II II II II II II II 

(1) II II II II II II II II II II II III II II II II II II IIII OD Ш I|I II IIIIII II II II1III II I|I II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI LI II II I 24x sO] II II II II II II II II II II II II II II II II IIII II II I|I IIII II II II II II II II || 
LI II LI LI II II II II II II II || 


? fac = lim / 20; | /» set scale factor #/ 

? if (fac < 1) 

? Тас = 1; 

? /* generate histogram «/ 
? for (1 = 0, col = 0; 1 < 27; i++, j++) { 

? col += 3; 

? k = 21 - (let[i] / fac); 
? star = (let[1] == 0) ? ” ° : '»'; 
? Тог (j = k; j < 22; j++) 
? | draw(j, col, star); 
ი 

В 

B 


1 

draw(23, 2, " '): /* Janel x axis S 

for (1 = 'A'; i <= 'Z'; i++) 

printf(" 9c ", 1); 

ШШ ШЖ ШШ ШШ но 200.210 221] 235] 27 EI II EE II I LI ET HE HE IL LI EE EL ле [] 
nm ШШШШШШШШШПППППППППШШШШШШШШШШШШП 24JD DD D 
ПО 80! |) II II II |I 26) |) || III I I) II ) I I )I I 0( 00 I | )III)I)IIII)III)IIIII I) 
I IIIIIIIIIII II II II II 


16 vun Ghinaspub.co 
—— nn 


LI II II II II II II II II II II II II II IIII II IIIIII II IIII II B HOO OO |IIIII II IIIIII II II 
LI LI 3LI | | (80- 1)/260 || LI LI D 16LII II II 260 00000 270] (I II II Û (off-by-one)[] | | TT 0 LI 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIII,I IIIIIIIIIIIIIIIIIIIIIIIIII IIII IIII II I 





enum 1 
MINROW = 2, /* top edge «/ 
MINCOL = 1, /* left edge »#/ 
MAXROW = 24, Za bottom edge (<=) «*/ 
MAXCOL = 80, /* right edge (<=) +/ 
LABELROW - 1, Za position of labels »/ 
NLET = 26, Za size of alphabet */ 
HEIGHT = MAXROW - 4, Za height of bars */ 
WIDTH = (MAXCOL- 1)/NLET /* width of bars */ 

}; 
fac = (lim + HEIGHT-1) / HEIGHT; /* set scale factor «/ 
if (fac < 1) 

fac = 1; 


for (i = 0; i < МЕТ; i++) 4 Za generate histogram «/ 
if (let[i] == 0) 
continue; 
for (j = HEIGHT - let[i]/fac; j < HEIGHT; j++) 
draw(j+1 + LABELROW, (1+1)+WIDTH, "ai: 


} 

агам (МАХКОМ-1, МІМСОГ +1, ' °); /X# label x axis */ 

for (i = 'A'; i <= 'Z'; 1++) 

printf("Xc ", i); 

LI I III II IIII IIIIII IIII II II II II IIIIIIIIII|)IIII)IIII об MILII1II II I|II|I II IIII II II I) 
(LI LI II I I I |IIIIIIIIIIIIIIII ағзам II II II II II II II II II II II UJ || MAXRowW[] M1MCCL1I | 
LI LI II II II II II II II IIII II IIII II II II |IIIII I|III II I|III |I |I II |I |III |I III) |IIIIIIIII I) 
L LI II II II II II II II IIII II II II II I|I II I|IIIII I|III II I|I II |I |I II |I |III II III) |I|IIIIIIII I) 
LI LI 


LI I III III II IIIIIIIIII II I IICIIII II II III) I) I) II #аеғіпе | I II II II II II II II II C 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II II IIII IIII IIII III) 
DODODOO0000000000000000000000000000000d 
C++ UUUUUUUJUUUUUUUUUUUUUUUUUUUUUUHU Ced I) IIII I) 
0000 сопѕ+0 || II II LI | | 

const int MAXROW = 24, MAXCOL = 80; 
LI Javal] U OU O £inalll Û Û 

static final int MAXROW = 24, MAXCOL - 80; 
CLI LI LI I I const II II II II II II II II II II II II II |I I | დოს»! I CL II II IIIIII II IIII I) 


LIIIIIIIIIIIIIIIIIII)I)IIIIIIII I II |) <ctype.h>0 0000000000000 
I I II II IIIIIII)II1111II II II II II II II II II 
? if (c >= 65 && c <= 90) 


> 


o IIIIII CII II I II II II LI CII II II II II IIII IIII IIII IIII IIII IIII IIII IIIIII“ 000...... ”I II II II II II 
L LLILI II LI III II Ul 





China*buhečoM ma o 17 


LI II LI II II II II II II II II II II II II II II II II II II II II II II II II II II I) II 
if (c >= 'A' && c <= '2') 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI I I II II II II II III IIII II IIII II 00 00000 CU (++ II II I 


if (15иррег(с)) 


LI Û Јама Û | I 


if (Character.isUpperCase(c)) 


LI LI II II II II IIII II III II III II IIII IIIIIIIIIIII IIIIIIIIIIIIII 0IIIIIIIII|IIIII I) 
LI II II II II II IIII II II II II II II II 00000 0|IIII II II |I II IIIIII II "d Od CO BD 0 0 0 UU 
LI II II II II II II II II II LI |/III I (VC1ძ9#XII XVILI) | I CI) II II I) || DH UO II NOD II II OLI II 
LI II I II IIIII I IIIIIIIIIIIIIIIIIIII II) 


7 str = 0; 
7 пате [1] = 0; 
? х = 0; 


LI II II II LI 
str = NULL; 
name[i] = "MI: 
x = 0.0; 


LI II II II II II II II II II II II IIII IIIIIIII (II III1III II II II IIIIII II II IIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II II III) I)III)I))I Cer II II I|I II) U (II II II NULL L 
LI LI LI II Java (I II II II II II II II IIII II II II II III) nulllUUUU 
LI III I II IIIIIIIIIIIIIIIIIIIII II IIII I) 


L LI II II II II II II II II II II II II II II |I II |I I|III IIII II |III II II II |II|IIIIIIIII III) IIII I) 
|| sizeof(int)[Illl 200 40 00000000 sizeof(arrayro)) 000 
захгео (али II II (I II II II II II II II II II II II II II II II II II II ELO |II|III II II II 

LI I I LI sizeof (I II II II II II II II II II II II II II II II II II II II II II II II I 

char buf[1024]; 


fgets(buf, sizeof(buf), stdin); 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II II II II IIII IIII III) 
LI LI II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |III|II IIII IIII I|III III) 
L LI II I II IIIIIIIIIIIIII I) 

Java] II LI IIIIIIIII II length II II II II II II II II II II II II 

char buf[] = new сћаг[1024]: 


for Gint i = 0; i < buf.length; i++) 


L СП C++! 000 lJengethU II II II II II II II II II II II II II 01000 


I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIII II 
define NELEMS(array) (sizeof(array) / sizeof(array[0])) 


18 vun АШТЫ. 
——n u 


double dbuf[100]; 





for (1 = 0; 1 < NELEMS(dbuf); i++) 


I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1უ)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I))I) I) 
LI II II LI II II II II II II II || 


ПП 1-10 II II IIII II II IIIIIIIIIIIIIIIIIIIIIIIIII II I) 
7 define FT2METER 0.3048 


9 +define METER2FT 3.28084 
2 #define MI2FT 5280.0 

2 define MI2KM 1.609344 
2 


define SQMI2SQKM 2.589988 


1.6 UI 


LI II II II II II II II II II II II II I|I II О О О 0 II II О О II 0 0 II II II 0 0 0 0 0 I) 0 I|I II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II III II II III II I|I IIIIII II IIIIII II IIIIII II II II 


LI II II II II II II II II II II III) II II II II IIIII)I)IIIII)II i++UUU #10 100 00 0 II I) 
L| III IIIIIII IIIIIIII IIII I) 


9 * 

9 « default 

= 

К. default: 
9 


o Za return SUCCESS +/ 
9 return SUCCESS; 


9 zerocount++; /« Increment zero entry counter x/ 
9 Za Initialize "total" to "number received" +/ 
9 . node-»total = node-»number. received; 


LI II II II II II II II II II II II II II II II II II II II II II 
LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 


LI III I III IIIIIIIIIIIIIIIIIII I) 
? while ((c = getcharQ) != EOF && isspace(c)) 
: Za skip white space +/ 


е, · 

d if (c == EOF) Za end of file «/ 
? type - endoffile; 

? else if (с = ”(”) Za left paren +/ 
? type = leftparen; 

? else if (c == ')') /« right paren +/ 
? type - rightparen; 

? else if (c == ';') /* semicolon «/ 

გ 


type = semicolon; 


CNipacpupseon aan 19 





А else if (is op(O) | Za operator +/ 
? type - operator; 
? 


else if (isdigit(c)) Za number +/ 


? 


LI LI II LI ШШШ II III II ШШЕ III LI III II II III III ооо II III III II 


LI II II II II II II II II II II II I I I I ,I I ,I I I I I II II I OD II II D II II II II U II II II D D] 
LI II II II II II II II II II II II II III II II II IIII II |I III II |IIIIIII II IIIIII II IIIII)I II II II 

LI II II II II II II II II II I II /1II II II II II II IIIIIIII II IIIIIII)I)IIIIIIIIIIIIIIIII I 
LI LI LI II II II II II II II IIII II III 3|| II II II II II I) II II 


struct State 4 /% prefix + suffix list «/ 
char *pref[NPREF];  /» prefix words »/ 
Suffix suf; /* list of suffixes »/ 
State | «next; Ze next in hash table «/ 
LI IIIIII IIIIIIIIII IIII IIII III |IIII IIII|IIII IIII|IIIIII II|IIII II IIII|II II II II II 
LI II II IIIIIIIIII II II 
// random: return an integer in the range [0..r-1]. 
int random(int r) 


return Cint)(Math.floor(Math.randomQ +г)) : 


ППППППППППППППППППППППППППППППППППЇПППП 
ШПШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШПШПШПШПШПЇШП 
I EL EE EE ET EE ET EE II I II EL EE II ET ' I! EE II E] 0 0 (inverse discrete cosine transform[] 
DCD T H HH DBHÓOLEDEduiulitilil JPEG DU II II II L 


~ 
* 


idct: Scaled integer implementation of 
Inverse two dimensional 8x8 Discrete Cosine Transform, 
Chen-Wang algorithm (IEEE ASSP-32, pp 803-816, Aug 1984) 


* * » 


32-bit integer arithmetic (8-bit coefficients) 
11 multiplies, 29 adds per DCT 


Coefficients extended to 12 bits for 
IEEE 1180-1990 compliance 


S ¥ GR * x< х 


wN 


static void idct(int b[8«8]) 
d 


1 


I II II II II II II II II II II II IIIIII II II II IIIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
II I II II III II II IIIII II IIIIIIIIIIIIIII)IIIIIIIIIIIIII II) 


LI II II II II II II II II II II II II I I I I I I II I I I I II I I Оооо II II II II I|I I|I I|I II /| 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


20 van АШТЫ. 
= i: 


Za If "result" is 0 a match was found so return true (non-zero). 
Otherwise, "result" is non-zero so return false (zero). ჯ/ 





*ifdef DEBUG 

printf("=*=** isword returns !result = %din“, !result); 
fflush(stdout) ; 

endif 


чә +2 +2 e وء‎ 9 чс که‎ 


return(!result); 


LI II II II II II II II II II II II II II II I|I IIII II II IIII II IIIIII II II IIII D H D CELO IIII II II II 
result || II II II II II II matchfound] D || DO II II II II II II II II II II II II 


Н LI LI II I LI | uul 


*ifdef DEBUG 

printf("««« isword returns matchfound = %din", matchfound); 
fflush(stdout) ; 

endif 


~ 


return matchfound; 


ППШПППППППППППППППППППППППППППППППППППППП 
I II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LIIII I IIIIII II II II I) 

LI II II II II II II II II IIII II II II II IIII II II II IIIIIIIII)II II IIIIIIIIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II I) 

LI II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 


LI IIIIIII ul 
> time(&now) ; 
? strcpy(date, ctime(&now)) ; 
? /* get rid of trailing newline character copied from ctime +/ 
? i20; 
? while(date[i] >= ' ') de 
? date[i] = 0; 
UUUUUUUUUUUUUUUUUU 
? time(&now) ; 
? strcpy(date, ctime(&now)); 
? /* get rid of trailing newline character copied from ctime +/ 
? for C = 0; date[i] != 'Nn'; i++) 


? date[i] - "XO" 
D0000000000000000000000000000000000000010 
LI I I II IIIIIII III I ctime I II II II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIII 

time(&now) ; 

strcpy(date, ctime(&now)); 

/* ctime() puts newline at end of string; delete it «/ 

date[strlen(date)-1] = 'N0'; 

LI I I I II)IIIIIIC;/IIIIIIIIIIIIIIII II II II III II II IIIIIIIIIIIIIIIIIIIIIIIIIII II 


LI I II II II II II II II II II II II II II II 


гун m5 + 2] 


I II II II II II IIII II II II IIII IIIIII II IIII II III II III II IIIIII IIIIII IIIIIIIIIIIIIIIIII 
LIIIIIII IIII II II IIII IIII III II IIII IIIIIIIIIIIIIIIIIIIIIIIIII IIII IIII II I stremel 
I I II II II II IIII IIIIII III II III IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) 





m" 


int strcmp(char #51, char #52) 

Za string comparison routine returns -1 if 51 is «/ 
/* above s2 in an ascending order list, O if equal «/ 
/* 1 if sl below 52 «/ 

i 


while(«si2-«s2) 1 
if(*s1--'NO') return(0): 
51++: 
52++; 


if(«sl1»«s2) return(1); 
return(-1); 


o ri al roi ټ.‎ 23 зз 2 ~ 


} 

I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 

LI II II II II II II II II II II II II II II I|III II II III IუI1III II III |I III I|IIIIIIIIII) X DL | 

00000 above) U (I II II II II II II II II II II II II II II II II II |I I|I II II IIIIII II II II I|I II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 

LI II LI LI II II II || 


Za strcmp: return < 0 if 51<52, > 0 if 51>52, 0 if equal +/ 


/* ANSI C, section 4.11.4.2 «/ 

int strcmp(const char «sl, const char #52) 
i 

} 


LI II II II II II II II II IIII II II II II IIII II II II IIIIIIIIII II II IIIIIIIIIIIIIIIIIIIIII II) 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI II II II II II II II II II II II II II II II II II о II I II II II IIIIII /I II II II II II III II II II || 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LL IIIIII IIIIIIII IIIIIIIIIIIIII II 


00 1-11 |II II IIII II II II II 


? void dict::insert(string& w) | 
? // returns 1 if w in dictionary, otherwise returns 0 


? if (n > MAX || п % 2 > 0) // test for even number 
// Write a message 
// Add to line counter for each line written 
void write message() 
// increment line counter 
line number = line number + 1; 


fprintf(fout, "9d %sNn%d %s\n%d %sNn", 
line. number, HEADER, ` 


vrai ri ri თვ ri ri roi réi c 
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line number + 1, BODY, 

line. number + 2, TRAILER); 
// increment line counter 
line. number = line. number + 2; 





rei ri ავ "re თ 


} 


1.7 IIIIII II II II 


LI II II II II II II II II II II II I I) II I) I II II II II II II II II II HOO II IIIIIIII II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II III II II IIII II II II II II || 

LI II II II II II II II II II II II I II I) I) I II II II II II II II II II II II II BOO D B II II II II 
LI II II II II II II II II IIII II II IIII II II IIII II II III) II II II II I) | 

LI II II II II II II II II II II II I II II I) I II II II II II II II II II II II II II II II IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II II II II II II II II II II IIII II II II |IIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI II II II 

LI II II II II II II II II II II II I II II I) I II II II II II II II II d II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI II 


LI LI II LI 


L II II II II II II II II II II II II II IIII II II II II II IIII I II III) I)I)IIII)I II бочак 
White[] || O O O II II (The Elements of Style[] Allyn & Васо Hj |I DH |) B BE EL DD II I) 
L LI II II II II I) 

[| O E] E] Brian Kernighan[] P. J. Plauger[] [] II II II II II II Û Û (The Elements of 
Programming Style[] McGraw-Hill[] 1978)[] U L U | Steve Maguire] 00000000 
(Writing Solid Code[] Microsoft Press[] 1993)[] LI I) II )I E] E] E] EJ E] E] EE E] EE EE EE EE E] D Steve 
McConnell[] LI OU U U |) | (Code Complete[] Microsoft Press|] 1993)[] Peter van der Linden|] 

[| EL EL E] CET EE EE E] I) E] CU U 00 (Expert C Programming: Deep C Secret[] Prentice Наш] 
19991 LI I I LI II 0 0 000 0 0000 DI 


гирен 


O20 ШШШПИШП 


LI II II II II II II II II II I|I I|I IIII II II I)I I) II II II |I |I IIIIIII1I III) III) I) II || 
LI II II II II II II II IIII II III IIII II IIII II II 


Raymond Fielding[T] J | I I II II II I) II II II II I) 


I IIII II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))I)I) D] 
LI II II II II II II II II IIII II II IIII II II IIIIII IIIIIIIIIIIIIIIIIIIIII II) 

I II II II II II II II II II II II II III) II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I)I) I) 
LI II II II II II II II II IIII II II II IIII II IIIIII II II III II II III II |I IIIIII II II IIII II II II 

LI II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIII II I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1)I) D] 
LI II II II II II II II II IIII II II IIII II II III II II II II I) || 

I II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIII I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
IL I II III IIII II IIII II III III II IIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


2.1 B 


LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
LI LI II LI Хам II II II II II II II II II II II IIII III III II II II IIII IIII IIII II IIII IIII III) ) | 


II II II II II II II II II IIII II II III II II II III II IIIIII II dg 


char «flab[] = { 
"actually", 
"just", 
"quite", 
"really", 
NULL 

}; 


LI II II II II II II II II II II II II II IIII II II II II IIIIII II IIIIIIIIIIII II IIIIIII)IIIIIIIIIII II 
LI II II II II II II II IIII II II II |II)IIIIII)I II II мо III) II II II II 


/» lookup: sequential search for word in array «/ 
int Тоокир(сћаг «sword, char «array[]) 
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d . 
int 1; 
for (1 = 0; array[i] != NULL; 1++) 
if C(stremp(word, array[i]) == 0) 
return i; 
return -1; 





LI cO C++ || |I II II II II II II II II II II III char хаккау [1 П char **аггауП [] LI LI 
LI II II II II II II II II IIII II II III II II IIIIII II IIIIIIII IIIIIIII IIIIII I) 

II II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIII)I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI LI II II LI II II II II II II I I strehnz[]strstrD || CH] C++ D II II II II II II II II II I) 
LI LI LI || Јама) Stringi 0000 indexof[] D D C++! D UD I езаапи II II II II II I) 
LI II II II II II II II II IIII II II III II II IIII II II IIII II II III) II || 

LI II II II II II II II II II II II II II II II II II II II II II IIIIII HOO CE DEO BO DEO I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII=–––.I 0000 00000 
LI II II II IIII II II II IIII II IIIIIIII II IIII I) 

LI II II II II II II II II III) II IIIVLII II II II II II II II II II II II IIIIIIIIIIIIIIIII)I) I) 
I IIII II II IIII II II III II II II 


` typedef struct Nameval Nameval; 
struct Nameval { 
char «name; 
int value; 


1: 


/« HTML characters, e.g. AElig is ligature of A and E. si 
Za Values are Unicode/IS010646 encoding. +/ 


Nameval htmlchars[] = 1 


"AElig", 0x00c6, 
"Aacute", 0X00C1, 
"Acirc'", 0x00c2, 
Za * 


el. #/ 
"zeta", 0x03b6, 


LI II II II II II II II II II UUUUUUUUUUUUUUUUUUUUUUUUUHUULŮ 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II |I II |I II I|I I|III IIII IIII III) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |II|I|I|I I|III I|III IIII III) 
LI LI II II II II II I 

LI II II II II II II II II II II II II IIII III II II IIIIIIIII I II IIIIII)I (III II II II II II II I 
LIIIIII II II II II IIII II IIII II II II II II II II II II IIIII I) IIIIII IIII II IIIIIIIIIIIIII I) 
LI II II II II 11) II II II NELEMSI] | |) II II II II I) 

printf("The HTML table has %d могаѕ\п", NELEMS (htmlchars)) ; 


LI II II II II II II II III II II II IIII II IIII II II II II 


Ze lookup: binary search for name in tab; return index +/ 
int lookup(char «name, Nameval tab[], int ntab) 
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int low, high, mid, cmp; 


low = 0; 
high = ntab - 1; 
while (low <= high) 1 
mid = (low + high) / 2; 
стр = strcmp(name, tab[mid].name); 
if (стр < 0) 
high = mid - 1; 
else if (cmp » 0) 
low = mid + 1; 
else Za found match «/ 
return mid; 


return -1; /« no match +/ 


} 
L II II II II II II II I Û htmlcharsl UU U II II | I 

half = lookup("frac12", htmlchars, NELEMS(htmlchars)); 
LLIIIIII II II II II II II II II II II i 

L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII IIIIIIII II) 
LL II MI II II II 20 II II I II II II II II II II 00000 00000 II I)II)IIIIIIIIIII legal] 
L II II II II II I | 10001 II II II II II II II II II II 19000 00000000000 10000 L 
LLIIIIIIII II II II IIII III III III III II 2L II II II II IIII II II IIIIIII)III II IIIIII I) 
LIIIIIIIIIIII II IIII II (I II IIIIII II IIIIIIIIIIIIIIII VI III IIIIIIIII)I)I)I)I)1I)I) I) 
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I II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIIIIIIIIIIIIIII II I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1უ)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1))I) I) 
LI II LI LI II II II II II II II || 
LI II II II II II II II II II II II II Û IQuicksorol] O I LI U LI 19600 | | C. A. R. Hoare] | | | | | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI II 
LI LI II II II II II II II II (III II XII 
LI II II II II II II II II II 
“III” UUUUUUUUUUUU 
“III” UUUUUUUUUUUU 
LI II LI LI II II II II II II II || 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
I LI II II II II II II II II II II II IIII II II II II (III IIII |III II IIII II IIIIIIIIIIIIIIIIIIIIII) 
II III I I IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LIIIIII II IIIIII II II IIIIIIIIIIIII)IIIIIIIIIIIIIIIIIIIIIII) I) 
LI LI auiceksort[ D II II II II II II II II II 
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Ze quicksort: sort v[0]..v[n-1] into increasing order +/ 
void quicksort(int v[], int n) 


int i, last; 


if (n <= 1) /+ nothing to do «/ 

return; 
swap(v, 0, гапао % n); /» move pivot elem to v[0] «/ 
last = 0; 
for (1 = 1; i < n; i++) /* partition «/ 

if (v[i] < v[0]) 

swap(v, ++1аѕі, i); 

ѕмар (у, 0, last); Za restore pivot +/ 
quicksort(v, last); /* recursively sort «/ 
quicksort(v-last-1l, n-last-1); /* each part */ 


1 
LI LI II swaell II II II II II II II II swap[] 901CX501+XLII |I II II II II II II II II II U 
LI II II II II II II II II 


/* swap: interchange v[i] and v[j] #/ 
void swap(int v[], int i, int j) 


int temp; 

temp = v[i]; 
v[i] = [31]; 
v[j] = temp; 


LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI II II II II II II II II II II II II II I|I II (III III II II II II (000 rasg II IIII II II II II II II 
(II II LI 1)I) II II II II II II II II II II II II II II II II III) 0 0 00 last=0[] U 1=1|| n-1L U II 
LI IIII IIIIIIII IIIIII II II II I) 


G ms — |] 


last 1 | n-1 
LI 6C+II II II I II I I II II 10 18§5LII II II II II D D DD 0 0 HL I 135L+1|) i-10 D II II LI 


LI LI II I II I II II II 0 ”–1| II) II II II II || |) UL VI 11>=V [01] 00000 II II l 
VI11(II II II II II II II II III II II IIII II II IIII II II II II II || 


1 135L 1 n-1 


LI II II II II II II II III II IIII II II IIIIII 00000 182ეLII II II II II II II II II II II II II II II 
LI I II II II IIII II III IIII II III IIII II IIII II IIII II II II 
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LI I II II II II II II II II II II II IIII II II IIII IIII III IIII III III IIII IIIIIIII IIIIIIII II UI 

LI LI II II II II II II II II II II II II II II 

ა LI II II II II II #II II II II II II II ла II II II II II || 

ა LI II II II II II II II II II II II 7/2I) II II II II II II II II II II ма II II II 4U U 

ა LI II II II II II II ма II II II 4 I II II II II II II sri 0 0 0 SU U 

•" II LI II II 
LI II LI II II II II II II I0= VIII II II II II II II II II IIII II IIII II II II IIII II 00 0 0 0 IIII II D 
+2 X n/2+4X n/4+8X n/8...dog ni JI I LI О тог | I LI LI II II II I II III IIIIIIIIII II II II I) 
LI LI LI II II II II II II II IIII II I 21 II II I| I II II III II IIII IIII 00 0 IIII II III) ПП могла] 

LI II II II II II II II II II II II II II II I ,I II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II II III II II II II II II III II II II О 
I IIII II II IIII II II IIII II II IIIIII II IIIIII II IIIII)II)IIIIIIII)II пШШШШШШШШП 
000000000000000000000000000000000000000”L 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))11)I) I) 
LI LI II LI #1) II II LI 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))I))I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI LI II II II II II II II II ot 
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ceje-«iuiluuiuuuutlulutlutLiLiililiÓituttutlululululltLtLtLL II 
L II II II 

LI II II II II II II II II II II II II II II II II II II II II II I|I II I|I IIII IIII III II IIIIII II III) 
L II II II II II II II II II II II II II IIIII)IIIIII)I)III)I)I)IIII) C II IIIIIIIIIIIIIIIIIIII I) 
თ80+LII II II L] asort II II II II II II II II II II II III III II IIIIIIIIIIIIIIIIIIIIII III) 
LIIII II II IIIIIIIIIIII IIII II II IIIIII ао IIII II II II IIIIIIIII II veid*l D D II II II I) 
LI IIIIIII1II1IIIIIIIIII II II IIII III II II IIIIIIIIIII|IIIII)IIIIII)I)I (IIIIIIIIIIIIII) 
LI I I IIIIIIIII II II IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIII 20 

LI) IIIIIIII II IIIIIIIII)II)IIII II IIIIIIIIIIIIIIIIII)I)I)I)I II II О II U sempl 
LL II III IIIIII II II II II II II II II II II зекстро 00 II 

` J» scmp: string compare of «pl and «p2 »/ 

int scmp(const void «pl, const void +p2) 

char «vl, v2; 


vl = «(char XX) pl; 
v2 = «(char XX) p2; 
return strcmp(vi, v2); 


ө BBT UTO II LI II-III II III IBU A III 060 
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II II II II II IIII II II IIII II II III II II I IIII II IIIIII II IIIIII II II II 
LI LI II II LI II strempU II II II II II LI || I თ§CXLII II II II II II II II II II II II II II II II 
LI LI «strrtil(dllil) charz**)D [ID striid UU char) D II II II II I) 





M | | | LI LI LI LI 
str[0] 
str[1] 
str[2] 





uBDpppumuuuuilillstrzroill sezt-110 D DU II IIII IIIIIIIIIIIIIIIIII II D] 
I II II II II II II (I II II II XII II II II II II II II II II II II I) II ll asorti 
char sstr[N]; 


qsort(str, N, sizeof(str[0]), scmp); 


LI LI II II II II II II II II II II II III) iemel 


/» icmp: integer compare of «pl and «p2 »/ 
int icmp(const void spl, const void +p2) 


int vl, v2; 


vl = «(int +) pl; 
v2 = «(int х) p2; 
if (vl < v2) 


return -1; 
else if (vl == v2) 
return 0: 
else 
return 1; 
I 
LI IIIIIIII II II 
? return vl-v2; 


LI I II II II II II II II II V1I) II II II IIII II V2II I I IIII II III II IIII II III) IIIIIIIIIIIIII III) 
I IIII II II II II II IIIIII II IIIIII II II II III II IIIIII II IIIIII II II IIII I) | 
ПП თ8C+XLII II II II II II II II II II IIII II II II III II III IIIIII IIII IIII II 0006 


int arr[N]; 


qsort(arr, N, sizeof(arr[0]), icmp); 

#4M5I CII (I (I D II II I) II II 0 DI psearch[l U азот] || || bsearchll U U II II II II 
LI LI II II II II II (I II I gsortU II II II II 0 bsearch| U II II II II II II II II II II II II II II 
L II II II II II II II II II II I C5C21CLI || NULL |) II 0 | bsearch[] UD HTML | U II Û 


/» lookup: use bsearch to find name in tab, return index #/ 
int Тоокир(сћаг «name, Nameval tab[], int птар) 
d 
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Nameval key, «np; 


key.name - name; 
key.value = 0; Ze unused; anything will do «/ 
np = (Nameval +) bsearch(&key, tab, ntab, 
sizeof(tab[0]), nvcmp); 
if (np == NULL) 
return -1; 
else 
return np-tab; 


1 

L азок II II II II II II II II II II II II II II II II II II II |II)I)I) III III II M#CVIIIIII 
L II II II II II II II II II II II II I II III) I)I)II|II)I) II Mგოლყევ1!!|I II II II II II II II II II 
L || nvempU | I LI Namevall II II II II II II II II IU =LჯCთიLI II II II I) 
L LI II II II II I) 

Za nvcmp: compare two Nameval names +/ 

int nvcmp(const void «va, const void хур) 

const Nameval «a, «b; 


a = (Nameval +) va; 
b = (Nameval +) vb; 
return strcmp(a-»name, b->name); 


} 
00000 зепоиооооооооооооооооооо 

0 bsearcenDf II II II «CVII II II II II II IIII II IIIIII II IIII II II II II II LI I asorti II 
LI II II II II II II IIII II IIII II IIIIII II III II IIIIII IIIIII |IIIII)IIIIII) I bsearchlů 
LI II II II II II II II II II II II II II II II II II bsearch| HEU II II II II II II II II II II II II D] 
LIIIIII I IIIIIIII IIIIIIIIIIIIIII)IIIIIIIIIIIIIIIIIIIIIIII I) 

Ut C++! 0000000 secre | II II II II II II | Опово II II II II II II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II II II II II II II II II III II III IIII II II 


int arr[N]; 


sort(arr, arr+N); 


C++I II II II II II II II II II II II II II II II II II II IIII II II II 


002-1 (III IIIIIIIIIIIIIIIIIIIIIIIIIII)III)III)IIII)IIIIIIIIIIIIIIIIIIIIIIIIIII II 
(Hoare I II II II II II II II II II II II II IIII IIII II III IIIIII III II III IIIIII III DU L ) | 
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Java LI LI LI II II II II II II II II II II II II II II II II II II II II II IIIIII II I) I) II II II II II 
LI LI LI Java II II II II II II II I) II I | зок II II II II II II II II II I Ccomparablel O || I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI I II II II II II II II II II II II IIII II III) Java! II II II II II II II II II II 

0000 auicksort II II II II II II II II II I) LO BL EL D DLE] II IIIIIII)IIIIIIIIII I) 
LI II II II II II II II II II II IIII II II II II II II I | I თ5C+LII II II II II II II III) II I) I) II II D] 
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LI LI II 

Javal] CO C++ U U II II II II II II II II II II II II II II II II II II 0 II IIII II 0 II 0 0 II II II 
I II II II II II II II II IIIIIIIIIIIIIIIIIIIIII III IIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI II object II II II II II II II II II II II II II II II II IIII II I|IIIIIII II 0 00 0 0 0 UU 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) D] 
LI II II II II II II II II IIII II II III II II IIII II II II II I) || 

LI LI LI II II II II II II II II II II II III) | emer | I II II II II II II II II UO II I CიდI I II II II II 
LI LI U objecti II II LI 


interface Стр í 
int cmp(Object x, Object у); 





LI II II II II II II II II II IIII II III II III II IIII II IIII III Integer 
LI II II II II II II II II II 


// Істр: Integer comparison 
Class Icmp implements Cmp 1 
public int cmp(Object 01, Object o2) 
i 
int i1 (C(CInteger) ol).intValueO; 
int 12 CCInteger) o2).intValue O; 
if (11 < 12) 
return -1; 
else if (11 == 12) 
return 0: 
else 
return 1; 


1 
} 
LI II II II II II II II II II II II II II 


// Scmp: String comparison 

class Scmp implements Стр í 
public int cmp(Object 01, Object o2) 
i 


String 51 = (String) 01: 
String s2 = (String) o2; 
return sl.compareTo(s2); 
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LI II I IIIII1IIIIIIIIIIIII IIIIII object II II II II II II II II IIII IIII II II II II U LE II II 
LI LI II II II II II II II II II III) II II II II ооо III) III intl double | I II II II II II II II I) 
LI L || zntegerD |I II II II LI | inet D | | U | | 

LI II II II II II II II II II II II II II II II CII II auicksortU D II Java] I | I II II II II II 
0000 emi II II II II II II II II II II II II II III) ) D DO DH D OD B теғ rightl UU 
Javal] LI II II LI II II II II II II II 


// Quicksort.sort: quicksort v[left]..v[right] 
static void sort(Object[] v, int left, int right, Cmp cmp) 


int i, last; 


DA d+puhetoh 0 20 IIIIIIII II II II 31 


if (left >= right) // nothing to do 


return; 
swap(v, left, rand(left,right)); // move pivot elem 
last = left; // to v[left] 


for (1 = left-1; i <= right; i++) // partition 
if (cmp.cmp(v[i], v[left]) < 0) 
swap(v, ++last, i); 


swap(v, left, last); // restore pivot elem 
sort(v, left, last-1, cmp); // recursively sort 
sort(v, last«1, right, стр); // each part 


1 
Quicksort.sort[| emp |I II II II II II II II II II II II sward U II II II II II | | 


// Quicksort.swap: swap v[i] and vil 
static void swap(Object[] v, int i, int j) 


Object temp; 


temp = v[i]; 
v[il = VL1); 
У[]] = temp; 


} 
LI LI II II II II II II II II II II II III) II I leftl rignt) O (II [D D II III II II II | | 


. static Random rgen = new Random(); 


// Quicksort.rand: return random integer in [left,right] 
. static int rand(int left, int right) 


return left + Math.abs(rgen.nextIntO)%(right-left+1); 


LI LI II I Matn.abest II II II II II II II Java] DO D II II II II 0000 000 

LI LI II II II I |I I | sortH swael] rang 0000000 rgenl | | || Ouicksort|] 
LI LI II 

LI LI LI II II LI LI очаеквокЕ. зог || | Stringl] D U | | II II II II II LI | | 


String[] sarr = new String[n]; 
// fill n elements of sarr... 
Quicksort.sort(sarr, 0, sarr.length-1, new ScmpO); 
LI IIIIIIIIIIIIIIIII IIIIII III) II |I II II |I sorti 
002-2 (I LI LI X#9MM2I) II LI II II II II II II II II II II II II II II II II II I|III II (U U Integer) П 


0 object DL DL DO LI LI LI || Ouicksort.sortT I | I II II II II II II II II II II II II II II II 
LI II I III III IIIIIIIIIIIIIIIIIIIII II I) 
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LI II II II II II II II II II II II II II XIII II IIII II II II II II II II II II II III) I) I) I) II II | 
LI II II II II II II II II II II I) II II II II II IIII II II III II HB dg D II ооо 0 000 logal 
LI LI LI II II II II nl] L] nlognll 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II I|I I|I II II 


32 uuu China*buhečoM 
__ ეო ელ 


LI LI II I CIXII II II II II II II (I II II II II II II II II II II IIII II II IIIII) II 0 0 0 0 00 UU 
I II II II III IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II II 

I LI II LI II LI II LI II II II II II II II II II II II IIIIII“ U CI II II II II II II II II II II II II 
DO0O§000000000000000000000000 г000 70000“ 0" 000 
LI (order LI II LI“ 00000 რძიდი!!| "D II II II LI II II LI“ UU Tegati II II II II II II II I I 
LI LI LI LI MLI II II "000 00თ)1II LI LI ML LI II II LI II LI II II II II II LI II I oa II LI II LI II 
От) OCnlogn) II LI II II II II II II II II II II II II II II II II I) II I) II I) 0 II II II II 0 0 II H 
LI II II II II II II II II II II IIII IIII II IIII II III III) II III)II I 0CVIII II II na II II II II II II 
LI II I I II )II III) II რთ10§9Vი! II II II II IIII II IIII II IIII II II IIII II II IIIIIIIIII II I) 
LL II LI II III ШШШ 

LI LI LI II LI II II LI II LI LI |IILI II III) IIIIII IIIIIIIIIIIIIIII” UD II IIII II IIII II I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II IIII II IIII II II II III II III IIII I III II III) III) IIIII)III)I)II 0m 
LI LI II II II | თთI09ი)L II II II II II II II II II II II II II IIII II domu) 
LI II II II II II II II III) 0, II II II II II II II II II II IIII II II II II II II U (Omlogw II LL II 

LI II LI LI II II II II II II II || 





uU I) Uu О uU ОП 
оа) LI LI LI LI II II II II 
ОЏогп) ШШ ut 
O(n) LI LI LI II II II II 
O(nlogn) nlogn L III) LI 
O(n’) LI LI L LI II II II II 
O(n°) L LI L LI II II 
CX2”) LI LI LI II II II 


LI II II II II II II II II II II I IIIII)IIIIIII oi II II II II II II II II II II II II II II I) I) I) 
LI II II II II II II II II II II II II II II III) оОбого II IJ || seeemeD DL D II II II #II II II II II II 
(oa II LI II LI II II II 0000 Oe II II II II II II II IIII II II II II III) II IIIIII II IIII I) 
LI LI LI II II ÛU al 

LI II II II II II II II II II II II II IIIII)II IIIII)I)IIIII)I) #7I)IIIIIIII)III IIII 29010 
LI II II II II II II II II II IIII IIII C(”7II II II II II II II II II 000000000 n D II I|I II II 
I II II II II II IIIIII IIIIII II IIII II IIII II IIIIII IIIIII IIIIII II IIIIII IIIIIIIIII DL 
I“ II II II II IIII II” ;”II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II 
LI II II II II II II II II IIII II IIIIIIII II IIII I) 


I LI 2-3 II III II II II II II II II II II II II II II II I)I) I) II II II II II II II II II II II II II II II II 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LL II I IIIIIIIIIIIII I) 


002-4 (II II LI IIII IIII IIII II III II II III II MI) II |IIIIII II IIIII)IIIIIIIIIIIIIIIII I) 


o UUUUUUUUUUUUUUUUUUUUUUUHUUUUUUUUUUUHUU —utu 
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LI II LI II II II II II (I II ”II II II XII II L 
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LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI II LI II 00 IIIMLL II II II II II II II II II IIII II III II U n 
I I) I IIIIIIIIIIIIII II III II III II IIIIIIIIIIII II оса II II II II7II II II II IIIIII I) 
ШШЕ ELE 

LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIII)II)I)I)I)I)I)I)I)I)I)1))11)I) I) 
LI II LI II II II II II II II II II II II II I) I CHH Јама II II II II II II IIII IIIIIIIIIIIIIIII II I) 
CL II II |IIII II | 8LL0CLII | I II II II II II I) 

LI II II II II II II II II II III) | Nawevai[] D II II II II II II II II II II II II II BE DO II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II II LI UU Јама C++!) |) II II II II II 


typedef struct Nameval Nameval; 
struct Nameval { 


char *name ; 
int value; 
Lë 
struct MVLმხ { 
int nval; /* current number of values «/ 
int max; Ze allocated number of values «/ 
Nameval «nameval; /* array of name-value pairs »/ 
r nvtab; 


enum 1 NVINIT = 1, NVGROW = 2 +; 


Ze addname: add new name and value to nvtab #/ 
int addname(Nameval newname) 


Nameval «nvp; 


if (nvtab.nameval == NULL) í /« first time «/ 
nvtab.nameval = 
(Nameval +) malloc(NVINIT + sizeof(Nameval)); 
if (nvtab.nameval -- NULL) 
return -1; 
nvtab.max = NVINIT; 
nvtab.nval = 0; 
} else if (nvtab.nval >= nvtab.max) { Ze grow «/ 
пур = (Nameval +) realloc(nvtab.nameval, 
(NVGROW«nvtab.max) « sizeof(Nameval)); 
if (nvp 22 NULL) 
return -1; 
nvtab.max х= NVGROW; 
nvtab.nameval = nvp; 
1 
nvtab.nameval[nvtab.nval] = newname; 
return nvtab.nval++; 
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ПП მ0ძძოი80CI| II | | |I II II II II II I) 00000 00000 - 1 

[|| XC811C0CCII II II II II II II II II I) II II II II II DOLO II II II1I I) I) I) I) II II II 7E. II II II II 
LI II II II II II II II II II II |IIIII) II III мол II II II II II |IIIII IXC2110CII II II II II II I) 
LI II II II II II IIIIII II III II III II IIII II IIII II III)I)IIIIII IIII) III) realloc[] l 
LI LI LI II II II II II III) IIIIII III) Ооо C(27?III II II II II II II II IIIII)I I) IIIIIIII IIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II II II I|I D II D] 
LI II II II II II II II II II 


29 nvtab.nameval = (Nameval si realloc(nvtab.nameval, 
? (NVGROW«nvtab.max) x sizeof(Nameval)); 


LI II II II II II II II II III II I|I III II BD HW ggg 

LI LI II II II II II II II II II II I (MVIMI11=1 )II II II II II II IIII II II II II IIII II 0 0 0 II I|I II 
LI II LI II II II II II II II II II II II II II II II II II II II I II II II IIII II II II II II IIII I) II II II || 
L| II I IIIII II IIIIIIIIIIIIIIIIIIIII II) 
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c++ II II II II II II II II II II IIII II IIII II II IIIIII II IIII II IIII II IIII IIIIII (IIII IIII II 
I I II II II II II II II (II II II II II IIII II II III II II IIIIII /I II О 00 0 00 0 0 0 0 00 
LI II I I III IIIII «0 С++ II II II 0 II II IIII II CII II II III I) II II II |IIIIIIIII1I1II) I) 
LI II II II II II II II IIII II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II III II II IIII II II IIII II II II II II || 


Ze delname: remove first matching nameval from nvtab «/ 
int delname(char +«name) 





int 1; 
for (1 = 0; 1 < nvtab.nval; 1++) 
if Cstrcmp(nvtab.nameval[i].name, name) == O) 1 
memmove(nvtab.nameval+1, nvtab.nameval+i+1, 
(nvtab.nval-(1+1)) x sizeof(Nameval)); 
nvtab.nval--; 
return 1; 


return 0; 
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LI II II II II II II II II II IIII II IIII II III) II III) II | memmevel || II II II II II II II II II II II 
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` int j; 
for (j = i; j < nvtab.nval-1; j++) 
nvtab.nameval[j] = nvtab.nameval[j+1]; 
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I II II II III IIIIII II III II III II IIIII IIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
II II II II II II IIIIII II III II IIII II IIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
D0O00000000000000000000000000000000000 "0 

I II II1IIIIIIIII IIIIII IIIIII IIII II IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II I|I I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) D] 
LI II II II IIII II II II II II II II 


ө UUUUUUUUUUUUUUUUU AUD NUUUUUUUUUUUUUUHUUU 00 
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LI CII II II II III) I1IIIII) )IIII L15LII II II II IIII II II IIII II II III D IIIVIIII II II 
Namevall II II II II II II II II II II II II II II II II II II II 


typedef struct Nameval Nameval; 
struct Nameval í 

char «пате; 

int value; 

Nameval «next; /* in list #/ 





ugunmuuiuuuuluiiullulllüululliliiuiiiiilllitiuliLulilulutlLlülL 
LI I II II II II II II II II II II II II IIII II IIIIIIIIII IIII II |III |IIII II II |I/I|III II II II II II I 
UJU E] | | newitem[] 
/* newitem: create new item from name and value «/ 
Nameval «newitem(char «name, int value) 
Nameval «newp; 


newp = (Nameval «) emalloc(sizeof(Nameval)); 
newp->name = name; 

пемр->уа1ие = value; 

newp->next = NULL; 

return newp; 


} 
LI LI II II II II II II II II | II) III დი8110CI II II II II D D I ი8110CI | I II II II II II II I) 
LI II LI LI II II II II II III) II III)III IIIII)IIIIIII)I)III 40000 IIII II I emalloc| 
LI II II II II II II II II III II II IIII II II II II II || 

LI II II II II II II II II IIII II II III II II IIIIII II II IIII II II III) II || 


Ze addfront: add newp to front of listp #/ 
Nameval «addfront(Nameval «listp, Nameval «snewp) 
i 

newp-»next - listp; 

return newp; 


} 


ШПШШШШПППППШШПШШПШШПШПШППППШПШПШППП aadfrontlUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOU 
|| addfront OOU [] L] LN] c] .] i DD D D LN. DC CH LLL D D D DE DE DE DE EE EE EE EE ET E]. E] 
L I III III IIIIIIIIIII) I) 

nvlist = addfront(nvlist, newitem(" smiley", 0x263A)); 

L II II II II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II II II I 
LI1IIIIII II II II II II II I IIIIII II II) II II IIIIIIIIIIII II II II 
LI II IIIII II II II II |I)II I) I)I)I) III I oa II II II II II II II II II II II II II II II II II 


LI II LI II II II II 


Za addend: add newp to end of 1151р +/ 
Nameval «addend(Nameval «listp, Nameval «snewp) 


Nameval sp; 
if (listp == NULL) 


return newp; 
for (p = listp; p-»next != NULL; p = p->next) 


Chin d+hhetoM 0 20 IIIIIIIIII II II 37 


p-»next = newp; 
return listp; 


} 


L LI II аааепа |I II D oD UUUUUUUUUUUUUUUUUUUUUUUHULU 
I II II II IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II II II II II II II III II II II II I) || 

LI LI II II II II II II III II II II II I) DL I) next II I) II II I) 


/* lookup: sequential search for name in listp «/ 
Nameval «lookup(Nameval «listp, char «name) 
{ 
for С; listp != NULL; listp = listp-»next) 
if (strcmp(name, listp->name) == 0) 
return listp; 
return NULL; /* no match «/ 


LI II III On II II II II II II II II II II II II II II II II II II II IIII IIII IIIIIIIIIIIIII II II II 
LI LI" II I IIII”II LI LI IM LI II II 11 LI II LI ШЕШ ШШ LI MI II II LH 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))I))I) I) 
LI II II II II II II II II II II III) I)IIIIIII III 26C1VII II II II II II II II II II IIII O B ELO D I) 
LI II II II IIII II |IIII I applyU II II II II II II II II II II II II III) II IIII 0 00 0 applyl 
LI II II II II II II II II II |IIIII)I II 36C1VII II II II II II II II II II II II II II II II II I) I) I) II II D] 
LI I II II II II II II II II IIII II III II IIII IIII II II 


/* apply: execute fn for each element of listp +/ 
void apply(Nameval «listp, 

void («fn)(Namevals, voids), void хагд) 
d 


for С; listp != NULL; listp = listp-»next) 
С(=Ғп) 1151р, arg); Ze call the function x/ 


მ661VII (I II II II II II II II II II II II II II II II II II II II II II II II I II II I veia Ll II II II II 
LILIII II II II II II II II II 

void (fn) СМатеуа1 =, void+) 
L LI LI fo] jJU voiddUUUUUUUUHU #იII II II II II II II II II II II II DE I) II 
[| VC1ძ|!!!!)|)I)I)II )II 000 #X!!|I II II II II II II II II II II II II II II II I|I II I) I | 
Nameval* | I II II II II II II II II |I | I VC10ძ0”! |) I) I) I)IIIIIIIIIIII II LX!) II II II LE I) 
LI II LI LI 

L II I applyl II II II II II II II II II II II II I II II III) I IIII II II II IIIIIIIIIIIII I) 
L LI II II II II 


/* printnv: print name and value using format in arg +/ 
void printnv(Nameval «p, void хагд) 
char «fmt; 


fmt = (char +) arg; 
printf(fmt, p->name, p->value); 
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LI II II II II II II II 

apply(nvlist, printnv, "%s: %xin“); 

I I II IIIIII II II IIIIII IIII II III IIII II IIII III II IIII IIIII)I II|IIII IIII II III) II 
LI III LI DULL 


/* inccounter: increment counter «arg »/ 
void inccounter(Nameval «p, void «arg) 





int «ip; 
Za p is unused +/ 
ip = (int +) arg; 
(+1p)++; 

} 


I IIIIIIIIIIIIIIIIII II II 
int n; 


п = 0; 
apply(nvlist, inccounter, &n); 
printf("*d elements in nvlistWXn", n); 


ШПШШШШШШППППППШШШШШШШШШШШПППППППШШШШПШ 
Ze freeall: free all elements of 1151р +/ 
void freeall(Nameval «listp) 
Nameval «next; 
Тог ( ; listp != NULL; listp = next) I 
next - listp-»next; 
Ze assumes name is freed elsewhere +/ 
free(listp); 
} 
ШПШШШППШПШШШШШШПШПППШШШШШПШПППШШШШШП iistpell lülilLl 
LL II III II II II listp->next I. D UD UL DEL DL DEL DE II (ext) II II UO D. EE I IIIIII II II 
LI II II II II II 
? for С ; listp != NULL; listp = listp-»next) 
? free(listp); 
L LI 1istp-»next[|][]D U LI LI | 0 free B D U D. UO DEL B. DOE OE OL EE 00 I) 
||) | | | £rzeealll ld | | | iistp-»namellllllLl | | | | | | Nameval[] name 
III IIIIIIII IIIIIIII II IIIIIIII IIIIIIII IIIIIIIIIIIIIIII|I|IIIIIIIIIIIIIIIIIIIII II 
LI LI LI LI II II | newitem[] LCC811! | | UD HU D BO I III III BE EE OL D. UL OBL CE B. BE UE DT I) 
II IIIIIIIIIIIIIIII IIIIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I II IIIIIIIIIIIIIIIIIIIII)I) )I))I) I I II Java II II DO D IIIIIIIIIIIIIIII II 
LI IIIIIIIIIIIII 4II I I IIIIIIIIIIIIII II IIII 0 II II II II 
LI I II II | I I )) IIIIII)IIIIIII)IIIIIII II II) 
/* delitem: delete first "name" from listp »/ 
Nameval «delitem(Nameval «listp, char «name) 


Nameval «p, «prev; 
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prev = NULL; 
for (p = listp; p != NULL; p = p->next) 1 
if (strcmp(name, p->name) == 0) ( 


if (prev == NULL) 
listp = p-»next; 
else 
prev-»next - p-»next; 
free(p); 
return listp; 


1 


prev = p; 


eprintf("delitem: %s not in list", name); 
return NULL; /* can't get here »/ 
} 


| £reeal1l[l JU JU JU аеіі+ењ |) O || пале |] | | 

LI I ерсїп  О00ООООООООООООООООООООООООООООЕО 
LI III II III) )IIII)IIII)I) II)III)I)I)II)I)I)I)II)I)II)IIII 4100080 
LI LI eprintfl U | | | 

LI I I I) ))II III )I)II II) )I IIII)I)IIIIII)II)I)IIIIIIII)I)IIIIIII) I) 
I IIIIIIIIIIIIIIIII IIII II IIIII)II)IIII)II)III)II)IIII)II)II)) I C+JUJUBDUDUDUDUU 
(STOOQ LI I I III III III III) II) I) I|)II )I))I)IIII)III)III)IIIIIIIII I) 
I I) 1 )1)1II1 11 III) III IIუIIIII III III)I)I)|))|)I)|))I III) exul II1III II II 
I I III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIIII III III II II III IIII II II II II ООо 

LI I I I )II)II IIIIII)I) IIII)II))I II)I))I)I II)II)I)I)III)I)I)I)IIIIIII) I) 
I III 1I1I1IIIIIIIIII II I IIII IIIIIIIIIIII алк) II II II (I II II IIII IIII ОООО 
I I III1IIIIIIIII II III IIIIII IIIIIIIIII II IIIIII II II |I1III |I|I|II1III |I ооо II |I III) 
I I IIIIIIIIIII II II IIIIII IIIIIIIIII II IIII11 II II IIIII II |I|II1III |I|II1III ооо 
I I IIIIIIIIIIIII IIIIIIII IIIIIIIIII II IIIIIIII II IIII1II III|I|I11II |I|II1II1) II |II|I D 
LI III II III IIIIIIIIIIIIII I) 


002-7 (IIIIIIIIIIIIIIIIIII 
LL LL IIIIII IIIIII IIIIII II II I) 
LI II II LI II II II II II II II II II 


0028 (I II II II II II II II II B II I reverse] B II II II II II II II II II II III II II II II II 
LL III IIIIIII IIIIIIII IIII I) 


002-9 |IICLI III IIILI IIII L1§LIIII II II II II II II II II II II II II II II II II уоіа* Ul 
LI LI LI II I II II I II C++ II II II II II II II I2M2II II II II II II || II | object D D II II II II I) 
LI II II II II II II II II IIII II II III II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 


00 2-10 |II II II IIIIII IIII III II II II II II II II II II IIII II II II II IICII II II II II II II II I) II II 


LI II II LI II II II II II II 


LL III IIIIIIIII IIII I) LI II LI LI LI 
LI LI II II II II II II II II II II II II II |III II II II II II II II || 


2.8 | 
LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 


40 000000 China*buhečoM 
— | 


LI I I0I II II II II II II II III II II II II IIIII II II II IIIIIIII II IIIIIIIIIIIIIIIIIIIIII II) 
LI LI II LI 

LI II II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIII II I) 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI LI II II II II II II IIII II III II IIII IIIIII II IIII II IIII II IIIIIII)IIIII)IIIII)I) left 
О езав II II II II II II II II II II II II II II II II II II II II III) II ))))I ,) )I I) I) I) I) II II II /| 
LI LI LI II II II II II II II II II II II II I II II II II I|III I I)I II II III I II II II II II) I))I II II II I | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II II II II II II II II IIII II IIIIII II II III II II IIII II II II II II | 

LI LI Nameval[] | I II II II II II II II II II 


typedef struct Nameval Nameval ; 
struct Nameval í 
char xname; 
int value; 
Nameval «left; Za lesser «*/ 
Nameval «right; /+ greater #/ 





Ulli Lesser greater] D II II II II II II II II II II II II II II II II D I) I) I) I) II II II II D] 
LI II LI LI II II II II II 

LI II II II II II II II II II II II II II II II II I) II | Namevalll II II II II II II II II II II II II 
LI LI II II II II II II II II II I #-IIII II II II CI 











ШЕЕ 



















[s 


[ "zeta" | 












| "Acirc" | rc" 


masis: 
— 

I IIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I I) 
0თ)! LI II I III I I I II I I Oogt II II II II II II II II IIIIIIIIIIIIIIIIIIIIIII II II 
LI I III III IIIIIII)IIIIIIIIIIIIIIIIII I) 

00000 VIIIIIIIIIIIIIIIIIIIIII II” III IIII II II II IIIIIIIIIIII III IIII II II 
I I II1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIII)II)IIIIII)IIIII)) Namevai 
I II 1 III II II II II III IIIIII II III II II II I I IIIIII|II|IIIIII1I II1II111I II II II II 
LI LI II LI I) 


/* insert: insert newp in treep, return treep »/ 
Nameval sinsert(Nameval «treep, Nameval «newp) 
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int cmp; 


if (treep == NULL) 

return newp; 
стр = strcmp(newp-»name, treep-»name); 
1f (cmp == 0) 

weprintf("insert: duplicate entry %s ignored", 

пемр->пате); 

else if (стр « 0) 

treep->left = insert(treep-»left, newp); 
else 

treep-»right - insert(treep-»right, newp); 
return treep; 


) 


LIIIIIIIIIIIIIIIIIIIIIIII II II IIIIIIIIII пазе II II II II II II II II II II II II II II II L 
0 (спр==9+Ф00000 II II ” II II II II II II IIII II II II II II II IIIIII II II II II IIIIIIII I) 
LL II II II II II II IIIIIIIII)I))I)I)I) о) 0000 ecol II II II II II IIII II II II II II II 
L II II II II II II II II II II II II II II II II II II II II II II 0000000000000 0000 
U II II II II II II II II II II II II IIIIII IIIIIIIIII II II IIIIIIIII) I) II II 

LI || weprintfH CCL1იL1I| II |I |) II | |II I) I III I )IIIII)II IIIIII II IIIIII IIII I) 
LI warning] I | I II II LI II LI II II II II II eprintfl] || | | 

DODOOOO0000000000000000000000000000"00 
L LI II II LI I I I I II რძიდი)! II II II II II II II II II II II II II II II II II II II II II II II II II II 
uL 

L II II II II II II II II II II II II II II II II II II III II I|IIIIIII IIIIIIIIIIIII)IIIIIIII II 
L II II II II II II II II II II II II II II II II II II II II II II |I II II II II II I|I II II II II I|I II II I)I II I 
L L| LI II IIIIIIIII II IIIIIIIIIIIII)I ron II II II II II II II II II II II IIII II II I|I II II I 
L II II II II II II II II II II II II II II II II II а II II II II I|I II II II II II II II II II II I|I II II II II I 
LI II II LI LI 

L II II II II II II II II II II II II II II II II II II III IIIIIIIIII IIIIIIIIIIIII)IIIIIIIIIII) 
L II II II II II II II II II II II II II II II II II а II II II II I|I II II II II II II II II II II I|I II II I)I II I | 
LI IIIII II II II II II I) II II II II II II 

L HE lookup || | inserti | | | | 

Za lookup: look up name in tree treep «/ 

Nameval «lookup(Nameval «treep, char »name) 

int cmp; 


if (treep -- NULL) 
return NULL; 
cmp = strcmp(name, treep-»name); 
if (cmp == 0) 
return treep; 
else if (cmp < 0) 


Ө IIIIIIIIII UUU UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ШШДЕ ЕДЕД АЛАШ ЕШ ШШШ. ШЕ ШШЕН ШШЕ АЙ ШЫЛД 
L II II II II II II II II IIII II II IIII II IIII II II III II II IIII II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIII) I) 
L LI LI II II II II II II II II II I) II II IIIII)III)III)I)II)I) III) II)III)IIIIII — U 
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return lookup(treep-»left, name); 
else 
return lookup(treep-»right, name); 





"n 

L | 1ookupl] insert II |) I) II |I D I I III EL E] HL D] D] D D D D. UO DE DE 7E 7E EE EE E] 
L II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II I|I II 0000000 
L“ 0000 II II IIII II IIII II II II II II II II II 

L II II II II II II II II II II II II II II II II II II IIII II IIII IIII |IIIIIIIIII III) IIIIIIII I) 
[|| lookup II II II II II II II II II II II II I D CE I) II II II D. DO. II II II IIIIIIIII) II IIIIIIII II) 
L LI II II II II lookup II II II II Di I I D Oo D III 600 0000 000 00 00 00 01 
L I II II II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II utl 
L II III I догоди] II II II II II II II II I whiiell UU 


Ze nrlookup: non-recursively look up name in tree treep +/ 
Nameval «nrlookup(Nameval +treep, char +name) 


int стр; 


while (treep != NULL) 1 
cmp = strcmp(name, treep->name); 
if (стр == 0) 
return treep; 
else if (cmp < 0) 
treep = treep->left; 
else 
treep = treep->right; 


1 
return NULL; 


LI II II II II II II II II II II II II II II II II II II II II II IIIIII d OD UO OO ELO BO LEE D I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I I II II II II II II IIII II IIII IIII II III II IIII IIIIII (I III II IIIII 000000000 
LI I II II II II II II IIII II II II II II II III II III IIII II III IIII 000100 00000 
LL III I II IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II III II II IIIII II IIIIII II IIIIIIII IIIIIIIIIIIIII II) 


Za applyinorder: inorder application of fn to treep x/ 
void applyinorder(Nameval «streep, 

void (+fn)(Nameval+, void«), void «arg) 
I 


if (treep == NULL) 
return; 
applyinorder(treep-»left, fn, arg); 
(«fn)(treep, arg); 
applyinorder(treep-»right, fn, arg); 
} 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II D II D] 
LI LI II II II 


applyinorder(treep, printnv, "%5: %xin“); 
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I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I)II I) 
LI II II II II II II II II II II II II IIII II II IIII II II II II I) || 
LI I I II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIII II) 


/* applypostorder: postorder application of fn to treep +/ 
void applypostorder(Nameval «treep, 

void («fn)(Nameval«, voids), void «arg) 
i 


if (treep == NULL) 
return; | 
applypostorder(treep-»left, fn, arg); 
applypostorder(treep-»right, fn, arg); 
| («fn)(treep, arg); 


L LI II II II II II II II II II II II II II |I II II IIII I|IIIII I|III II |III |I |IIII II |IIII |I|IIIIIII I) 
LI II II II II II II II II II II II II II (II II II IIIIII II II II II II IIII II IIIIII 000000000 
L LI (I II II II II VI IIII III II II II IIII II IIIIII II IIIIII II IIIIIIII II 0000000 bull 
LI LI II LI II II LI II II 

LI I III IIIII III III) I III) III I)III)IIIIIIIIIIII III) 

LI LI II II II II II II II II II II II II II II II IIIIIII L1II II II II II II II IIII II I|III |III II II II 
LI II II II II II II II II II II II II II II II II II II II II II II IIII ооо IIIII) II I|I I|IIIII II I|I II II 
L LI II LI LI II 

mid = (low + high) / 2; 
L LI II II II II II II II II II II II II II II II II I|III I|IIIII I|III II |III |I |IIII II |IIII |I|1IIIIIII I) 
LL LL IIIIII II II II 


„ON 
mid / 
y X 
+ 2 
low high 


LI LI 91 II II II II II II II II II II II II II II II II II II 
00 2-11 O O lookup nrlookupl U II II II II LI II II II II II II II II II II II II 


00 2-12 (LI II II IIII II II II IIII II II II IIII II II IIIIII II IIIIIIIIII IIIIIIII II IIIIII I) 
LI II II II II II II II II III II II II II II II IIII II II III) II I|I II 


00 2-13 II II II II IIII IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII I) 


2.9 UUU 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II I|I I|I II II 
LI LI LI II II II II II II II II II II II II II II II II II I II II II II III II II II IIIIII III II) I) II || 
I (I II LI (II II 7II II II II II II II (I II II II II II II II II II III II II II IIIIIIII)II IIIIIIIIII II) 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II II II II II II II II II IIII II II II II IIII II |IIII)IIIIII) тете II II II II II IIII II II II I) 
LI LIIIIIIIIIII II IIII IIIIIIIIII III II I 


44 aonn Chinas pup.CoN 
اا‎  —u 


I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII I) I) 
I II II II IIII IIII II II IIII II IIII II III II IIII ig Java] II II II II II II II II II II II 
LI cü C++ |I LI II II II II LI II II II II LI II II (III U /II II IIII II IIII IIII IIII II II II II II 
LI II LI LI II II II II II II II || 


symtab [NHASH]: 009. 












I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I)1))1უ)I) I) 
LI MI II II II II II II II II II II IIII II IIII II III II III) м IIIIII)) II IIIIIII)IIIIIIIIII II) 
L 09110000000000000000000000 0 

LI II II II II III II II III II II IIIIII II IIIIII II II IIII II II II 


typedef struct Nameval Nameval; 
struct Nameval 1 


char «пате: 
int value; 
Nameval «next; /* in chain «/ 


Nameval «symtab[NHASH]; /« a symbol table */ 


LI 2.7II II II II II II II II II I I II II II II II II II II II О 0 0 OO DOLO D 00 0 00 0 00 00 
LI II LI II II II II II II II II II II II II II (I III II II II II II II III II |IIIIIII IIIIIIIIII IIII II) 
LI LI LI II II II II II II II /) II I|I II II IIII II II II II II II II IIIIIIIII)I)II II IIIIIIII1I1I II I) 
LI LI II create || 0 lookup II II II II II II II II II I) I) II |I 00000 LU 
LI II II II II II II II II IIII II II IIII II II IIII II II III) I) || 


/* lookup: find name in symtab, with optional create »/ 
Nameval« lookup(char «name, int create, int value) 


int h; 
Nameval «sym; 


h = hash(name) ; 
for (sym = symtab[h]; sym != NULL; sym = sym-»next) 
if (strcmp (name, sym->name) == 0) 
return sym; 
if (create) { 
sym = (Nameval +) emalloc(sizeof(Nameval)); 


o UUUUUUUUUUUUUUUU C(III II II II II II IIII II II II IIII II IIIIII II IIIII II IIIIII II II II 
ПООООООООООООООООООО 00 


Chin NU) 0 20 IIIIIIIIIIIIII 45 


sym-»name = name; /« assumed allocated elsewhere »/ 
sym-»value = value; 
sym-»next = symtab[h]; 
symtab[h] = sym; 
1 


return sym; 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II I | 
LI II II II II II II II II II 


if Clookup("name") == NULL) 
additem(newitem("name", value)); 


LILIIIIIIIIIIIIIIIII II 

II IIIIIII1II1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIII IIIIIIIIIIIII|IIII III) 
ППППППП 001 1 III I IIIII1I1ILIIII II II IIIIIIII IIIIIIII IIIIIIII II II IIII II II 
IIIIIIII1IIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 

LL II I I 1 I IIIIIIIIIII паз II II II IIII II II II IIIIII II II IIII II II IIIIIIII II II 
III IIII1II1II1II1I1I1III1IIIIIIII IIIIII IIII IIIIII III III II III IIII II I|I|II I|III II II II II 
LILII I I I II IIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
II III1II1II1I1II1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII #ტXIII II IIIIII II II I) 
L LI 31D 37000000000 

enum 4 MULTIPLIER = 31 1; 


/« hash: compute hash value of string »/ 
unsigned int hash(char sstr) 


unsigned int h; 
unsigned char «sp; 
ჩ = 0; 
for (p = (unsigned char ai str; «p != 'NO'; p++) 
h = MULTIPLIER * h + «p; 
| return h % NHASH; 
LII1IIIIII II II II IIIII) I )I)I)II)I)IIIIIIIIIII) CU CHIU свако UD lu 
L II I IIIIIIIIIIIIIIIIII I IIIIIIIIIIIIII I) II II 
L II II II II II II II II II II II II II II II II II II IIII IIII II II II IIIIIIIIIIIII) IIIIII III) 
L II II II II II II II II II II II II II II II II II II II II ао II II II II II II I|I II II II II I|I II II II II I 
L II II II II II II II II II II II II II II II II II II II II а II II II II II II II I|I II II II II I|I II II II II I 
L II II II II II II II II II II II II II II II II II II II II ао II II II II II II II II II II II I|I II II II II I 
LILII I I III IIIIIIIIII II II II II 
L II II II II II II II II II II II II II II II II II II IIII II II II I II IIIIIIIIIIIII) IIIIII III) 
LI IIII1IIIIIIIIII II IIII IIII II II IIII)I)1)I)I)IIIIIIIII)I)I) Java] II II II II II II II L 
LI III1IIII II II II II II IIII II II II II IIIIIIIII)II I II II IIIIII II II III II II II II II II II 
161) II II II II II II II II 00 00 0 00 ) IIIIII зоо II II II II II II II II II II II II II II II 
L II II II II II II II II II II II II II II II II II II II II ао II II II II II II II II II II II I|I II II I)I tti 


46 ПППППП САіђа•рирееом 
три 


LI II II II II II II II II II II II II II II II II II II II D II II II II II II II II II II II II II II II I) II II I | 
| II ==00000000000000000000 U јама .елава J URLU U II 
LI II II | http://www. | | | | LI | hem | | | | | | | II II II II II |I II II II II II II II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIII II IIII IIIIIIIII III III III II IIII II II IIIIIIIIIIIIIIIIIIII Java 
I III II II II II II II II II II II II IIII II II II II II IIIIII II II |I |IIIIIII c ut 370000 
L II II II II II II II II II II II II II 

LI II II II II II II (I II II II II II II II/II II II II II II II II II II II II II II II II II II II II II II II ( | 
ORDO II II I II II II II II I III II IIII II IIII IIIII IIII I CELO EE CE OLD. EE IIIII III II III) II II 
I III II II II II II II II II II II IIII i III III IIII IIIIIIIIIIIIIIIIIIII II II II 

LI LI II II II II II II II II II II II II II II II II II II IIII I II |I II II II II II II IIII II II II II II 
LI II II I II III) 1 |I)I)IIIIII)I)IIIIIII)I) (0(III IIII )11 II II II II II III II qi utut 
O(xsizeX ysize X zsize)[] 

LI II II II II II II II II II II I) I) II II II |) UU Gerand Holzman 100 II II II II II D] I) I) 
LI II Û зарегтасе O 0 Supertrace || | | II II II II II II II II D II II II II II II II II II II II II 
I II 1 I II II II II II IIIIIIIIIIII I III II II IIIIIII)III)I)IIIII II II II IIIIIIIIIIIIII I) 
LI II II II II II II II Supertracet] || || || D U LI II EL I III IIII I) )I)I)II)IIIIIIIIIIIIIII I) 
LL LI II III )II )IIIII)III)II 000000000 )/!II|II II IIII II II II II II II 
supertrace[] [] | I | I II II II II II II II II II (I II II OL] 00 Supertraeet] | | LI LI U LI I I L 
LI II II II XII II II IIII II IIII I) 1 II II II II II IIIIII I Supertace[] | I |I II II II II II II II II II | | 
LL IIIIIIIIIIII IIIIII II II II II II 

I IIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II IIIIIIIIIIIIIIIIIII oU II II II 
LI II II II II II II II II II II II II I II II II I II II II I II II II I II II II II II II II II II II II II II II 
I IIIIIIIIII II II II II II II II II IIIIIIIIIIII II იი II II II II II II II II II II II II II II I | 
LI LI II II II II II II II II II II II I II II II I II II II I II II II II II II II II II IIIIII II II II II II II 
LI LI II II II II II II II II II II II I II IIII I II II II I II II II I II IIII II II IIIIII II II II II I) II 
LI IIIIII II IIII II II II II II II 





00 2-14 II II LI IIIIII II II II IIIIIIIII)III III)I)II IIII)I)IIIIII)II)IIIIIIIIIIIIIII I) 
LI II II II II II II II II II IIII II IIIIIIII II I|I III III)IIIII)I)IIIIIII)| wBASBD I) D I) I) 
LI II LI LI II II II II II II II II II II II || 


00 2-15 II II II II II II II II II II I II II II II II II II II II II II II 


00 2-16 00 1CCXსLI II II II II II II II II II II II II II II II II XI IIII IIII II II II XI II II II 
L| III IIIIII)IIIIIIIIIII II II II) 


00 2-17 II II IIIIIIIIII IIII IIII IIII II II II II IIIIII II IIIIIIIIIIII IIIIIII II II III) II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


210 ПП 
D0000000000000000000000000000000000000 


Chin 91 MI 323 onnnnnn 47 


LI II II II II II II II II II II II I|I II IIII II II II II IIIIII II IIIIIIIIIIIIIIIIIIIII)IIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1))I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I II II II II II II II II IIII II II IIIIII II IIII II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 
I IIII II IIIIII II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II II II III II II II II II II IIII II III II II II III CIEL D DOU D DE III) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II II II II II IIII II II III) II IIIII)I)IIIIII)III oa II II IIუ)1)I1I11I1))1) III) I) I) 
LI II II II II II II II II III II IIIIIIII II IIII II II II III II IIIIIIII IIIIIIII IIIIIIIIIIIIII II 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI II II LI II II II II II II II II II II II || 


LI LI II LI 


Bob Sedgewick[] |) [] " O [] " | U CAlgorithms[] Addison-Wesley)[] [] [] E] ED] E] E] E] U U 
L II II II II II II II) II II II III C++!) 0 0 (Algorithms in C++)! I D 3D D U II II II II III II I) 
LI LI LI II II II II II |II I) III) Don Knuth[] [ILLU II II II II D] II II I) (The Art of Computer 
Programming|] Addison-Wesley] OO II II II II II II II II II II II II 00000 II 3I) (I 200 
1990 I LI II LI II II LI II LI 

Gerard Holzman[] L I) [] EL] E] I) II E] E] E] E] E] (Design and Validation of Computer 
Protocols[] Prentice Наш] 1991)[] [| LI | Supertrace[] |) || U 

Jon Bentley[] Doug МсПгоуП П 0 " Engineering a sort function" (Software Practice 
and Experience, 23, 1, pp.1249-1265, 1993)[] D] HL] H I I B] BL B] EL EE EE EE EE EE EE EE EE EE I) I) I) 
L LI LI 





Chinacpubreom 





O30 00000 


LI LI LI II II II II II II II II II II II II II II II II I II II II II II II IIIII))I II II II II I | 
LI II II II II II II II II II II II II II II II I|I II II II || 


—— Frederick P. Brooks, Jr. I) II II II II II 


LI II I Brooks! |) (I II I III III )II )I)I) )III)I)III)III)IIIIIIIII)IIIIIIIIIII) 
LI I1III1IIIIII II II II II IIII II IIIIIIII I) II II III II II I) II II II II II 

L I III II II II II II II II II II II III II II II II II II II II II II IIIIIIIIIIIII IIIIIIII II) 
L II II II II II II II II II II II II II II II II II II II II ао II II II II II II I,I II II II II I|I II II II II I 
L II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II II II I|I II II II II I 
LI IIIII1IIIIII II II II II IIII II IIIIIIII I) II II IIIIII III) II II II II II 

L I III II II II II II II II II II II II II II II II |III IIII II |I II IIIIIIIIIIIIII IIIIIIII I) 
LII I III IIIIII II II II II II II II I ) ulli CU С++] Awk[] Pert] II II II II II II II LI 
L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II I|I II II 000000 
LI IL ШЕ LI 9.1 ШЕ ШШ L.| III II LI II LI LI II-I) E HPB EE TI LI 

L II II II II II II II II II 1 II II II II II II II II I II IIII I II II E II II II D) DO II II IIII I) II II 
LI I IIIIIIIIIIIII II II II II II II IIII II II II II II II II 

L II II II II II II II II II II II II II II II IIII II III II II II II II II II II II II IIII IIIIII III) 
LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII (III|IIIIIIIIIIIIIIIIIIII II ) 
L LI LI II II II II || 

xptmxgn xusaja afqnzgxl Jhidlwcd rjdjuvpydrlwnjy 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II I)I II I | 
L LI LI II II II II || 

idtefoae tcs trder 1C11 ofdsingetacp t ola 
LI 1 II II II IIIIIII II II IIIIIIII B II II I IIIIII)II)I)IIIIIIIIIIIIIII I) 

polydactyl equatorial splashily jowl verandah circumscribe 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II I)I II I 
LI I II II II IIIIIIIIIIII II IIIIIIIIIIII II II II 

L II II II II II II II II II II II II II I II II II II IIII IIII II III IIIIIIIIII III) IIIIII III) 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II II II I 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II Lt 
LIIII II II II II 


3.1 |IIIII II II II II 
LI II II II II II II II II II II I) II II I) I) II II II II II II II II II IIIIII II II II II II IIII1I I) I) 


Ghiha*pub.coM 0 30 000000 49 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I I II II II II II II II II II II II II II II (I I|III II III II II IIIIII II IIIIII IIIIIIIIII IIIIII II) 
LI IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I III I=–––) |I о IIIIIIIIII II II II II 
LI LI LI LI II II II II II II II || 
LI II VII V,II II II II II II II I) 
LI LI w ll w, 
LI LI II 
LI LI II LI II VI II II II II LI V,V,L II II II II II I) 
LI LI w, 
l| wil w,D LI II wl w. 
LI LI II LI 
I II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1I)I) D] 
L II LI II II II I) 


Show your flowcharts and conceal your tables and I will be 


mystified. Show your tables and your flowcharts will be 
obvious. (end) 


LL IIII II IIIIII II IIIIIIII IIIIIIIIIIII II I) 


LI LI II II LI IIIIIII II 
Show your flowcharts tables 
your flowcharts and will 
flowcharts and conceal 
flowcharts will be 
your tables and and 
will be mystified. obvious. 
be mystified. Show 
be obvious. (end) 


LI LI LI II II II II II II II II II II III) I) III) Show yourUUUUUU £1owchartsl) 
table II II II II II II II I your flowcharHslUUUUUUU 
andl willl 00000 L8C10C§I!!I D II 00000) газа HE D II II II II II II II II II II II 
LI II II II II II II II II III II II IIIIII II II II II || 

LI II II II II II II II II II I I II I) II I II II II II II II II II II II II II II II IIIIII II II I|I II II 
LI II II II II II II II III) IIIII)II)III|III)I IIII) )IIII)IIIIII)IIIIII 2000000000 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II I|I I|I D II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II CE EE D II D] 
LI II II II II II II II II III II II II II II II IIII II II III) ll 

LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI LI II L IIII II words” || ° words || (I II II LI II II II II II II II II II II II II II II II II II II 
LI LI LI II II II II II II II II (I II II II IIII II II II III II II IIIIII II IIIIII II IIIIIIII IIIIII II) 
LI II LI LI II II II LI II II“ H II II II II II IIII II II II II II II II II II II II II II II II II II II II II 
LI II II II LI LI LI II II LI II II II II II II II II II II II II II II II II II II II II II II” 000000" 
LI II II II II II II II II III II II II II I) || 


50 avon Chiba*buf.coM 
— n 


LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI II LI II II II II II II II II II II II II II II II II II II I II II II IIIIII II II II II II II III II II II I | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIკ?/ D D 
LI LI LI II II II II II II II II II 400 


ა E urhe ep rhe vide shirt eso kig dies blak, wes hip sugach mt 
zie. (ლიი Und: Ihe leht. "ზოი we sem" ეთი de Ene алате ће 
ribs sopper ue py ale waise weya "See an De Iershead" "OU. 
тип. (ag vous oe s man kelk. ЭШЕЙ СБ III ер. la going away 
лүгү,” "Tomas" "Yes Hida зак sa? temo "Setz have 
rizik, tien." 


I III IIII IIII II IIII IIIIII III IIIIII IIIIII III IIII II LE EE D] 
3.2 IIII IIII II II LI 


LI II II II II II II II II II II II II II II IIII II II II IIII II II IIIIII II II IIIIIIII IIIIIIII I) 
LI LI LI II II II II II II II II II II | a=100 000 | | I II II II II II II II II II II IIIIIIIIII IIIIII I) 
II II II II III II II IIII II IIII II II IIIIII II II) ооо ооо оао о 100 0000 O U nl] 
LI II II II II II II II II III II II II II II II IIII II II II IIII II IIIII)I II II II II II | 

LI II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIIIII) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI I II II II II II II II IIII II II II IIII II III II III II|III) 1000000 000 II 10000 0000 
LL I I I IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II II II II II II I) I II II II II II II II II II II II II II II IIIIIIII II II II II 
IL I I IIII II IIII II III IIIIIIIIIIIIIIIIIIII 2II)I II |IIIIIIIIIII IIIIIIIIIIIIIIIIII II) 
II II II II II II II II II II II II II IIII II II II IIII II I,I III II |IIIIIII II II1IIII II |IIIII II II II 

LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIII D B II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIIII II II D] 
I LI II II II II II II II II II IIII II II II I|III II IIII (II IIII II III II II IIIIII IIIIIIIIIIIIII II) 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II IIIIII I II II II II II) II II II II || 
I II I II IIIIII II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIII) II) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I I|I II II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 
LI II II II II II II II II IIII II II III II II IIII II II II II I) || 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II I|I I|I II II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)IIII)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I III II IIIIII II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII II) 

LI LI II LI II LI II II II II II II II might appear twice’ O LI | | LL 





Chin 7) MI), 030 000000 27 


LL LLLIIIIILIII might appear once“ |I LI (I II LI II II II II LI II LI II II II II II II II II II L 
LI LL ° might appear“ HDD II LI IIIIII місе (I II II II IIII II II II II II IIII II II II II I) II 
LI I II 21 II II II II II II II III II II II II IIIII II II II IIIIIIII II II IIIIIIIIIIIIIIIIIIII II) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II 

I II II II II II II II II II II II II II II II IIII II II 0 0 О 0 0 II II II 0 0 0 0 0 0 II II I|I II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II III II II IIII II i II II II 

LI II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIII)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI III II II II II II II II IIII II IIII II II I | 


3.3 О CI II LI II LI II II 
LI LI II II II II CII II II II II II II II II II II II II II II II || 


enum 1 
NPREF = 2, Ze number of prefix words +/ 
NHASH = 4093, /+ size of state hash table array +/ 
MAXGEN = 10000 /+ maximum words generated +/ 


}; 
LI I I I II I I III III) (MLLLL III IIII II D DU II I ) (MI#5_0)II II II II II II I) I) 
(МАХСЕМ) 0 0 NPREF I II II II II II II II II IIII III DL ELO. II IIIIIII1III II II |IIIIIIII II 
I IIIIIIIIIIIIII IIIIIIIIIIIIII II II II IIIIIIIIIIIII II |I|IIIIIIIIIIIII|II|II|I|IIIIII II 
O O NHASH=40931 LH D II II II II II I I 10 0001] (I II II II (I II XI II II II II II 0 II II II II L 
I II II II IIIIIIIIIIIIIIII II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II III II II IIIIIIIIIIII II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII1II1II111)I II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 

I III1I1IIII1IIIIIIIIIIIIIIIIIII II II II | III II stated 0 III I|II1I II II II II II II II L 
1 Suffix(] II XIII II II II LI I) 


typedef struct State State; 
typedef struct Suffix Suffix; 
struct State { /« prefix + suffix list +/ 
char «pref (NPREF]; Za prefix words X/ 
Suffix «suf; ` Za Vist of suffixes +/ 
State | «next; /« next in hash table +/ 
}; 
struct Suffix ( /X list of suffixes «/ 
char *word; /* suffix «/ 
Suffix «next; /* next in list of suffixes +/ 


I 


State — «statetab[NHASH] ; /* hash table of states «/ 


II IIII II IIIIII II IIIIII II IIIIIIIIIIIIIIII IIII II) 





52 onnnng Chiba*pub.coM 
იჩა. 


statetab: 
ES L || State: 
= 
ES 
EN | suf ` 
[] [] Suffix: 
pm 
| "flowcharts" 
8 | next | 
NEN L | || suffix: 
p | d "tables" 
EN LI L [] State: 
p 
‚ 


LI I II II II II IIII II III II IIII IIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIII)IIIIII) 2000 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII D II D] 
LI LI II II II 


Za hash: compute hash value for array of NPREF strings #/ 
unsigned int hash(char «s[NPREF]) 
{ 


unsigned int h; 
unsigned char +p; 
int i; 


ჩ = 0; 
for (i = 0; 1 < NPREF; 1++) | | 
for (p = (unsigned char ai s[i]; ap != 'N0'; p++) 
h = MULTIPLIER « h + «p; 
return h ?6 NHASH; 


I I I IIII IIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIII DI 


Ze lookup: search for prefix; create if requested. */ 
/« returns pointer if present or created; NULL if not. «/ 
/* creation doesn't strdup so strings mustn't change later. »/ 
State» lookup(char «prefix[NPREF], int create) 
1 

int 1, h; 

State «Sp; 

h = hash(prefix); 

for (sp = statetab[h]; sp != NULL; sp = Sp->next) 1 

for (i = 0; i < NPREF; 1++) 
if (stremp(prefix[il, sp->pref[i]) != 0) 


break; 
ТЕ (1 == NPREF) Za found it «/ 
return sp; 


} 
if (create) { 
sp = (State «) emalloc(sizeof(State)); 
for (i = 0; 1 < NPREF; 1++) 
sp->pref[i] = prefix[i]; 
sp->suf = NULL; 
sp->next = statetab[h]; 
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statetab[h] = sp; 


return Sp; 


} 
000 lookup |I II II II II II II i ii ci ci oL Oo III) I III Ој зр->рке ве 1000 
L LI II II II II II |II II 000 lookup II II II II II II II II II II III II II D D D IIIIIIIIIII I) 
L LI II II II I0CII II II II II II II II I I лоокаоиО II II II II II II I D] D] IIIIIIIIIIIIII II I) 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II II II II DU 
L LI II II II II II II II II II II II II II II II I) II II I 
L II II II II II II II II II II II II II II IIII II II II I) II II II 
/* build: read input, build prefix table «/ 
void build(char «prefix[NPREF], FILE sf) 
char buf[100], fmt[10]; 
/* create a format string; %5 could overflow buf »/ 
sprintf(fmt, "%%%ds“, sizeof(buf)-1); 
while (fscanf(f, fmt, buf) != EOF) 
add(prefix, estrdup(buf)); 
I 
|| sprintt |I || II II II II I) II II I III) II £sean£bi | I II II II II II IIII IIII III) 
L LI I II II II I | (5C28Xი1I | II II II II II II |I 0 sei II II II 0 || ғѕсапғ# II II II II II II 
L I II II II III II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L II II II II II II II II II IIIIII II IIIIIIII оО 000000000000 190000 (III U 
L II II II II II II II II II II II II II II II I) II II II || | #995%(1 I I II II II II II 000 NO) L 
000 fscant ||) 991 |I II II II II II II II II IIII II II II II II IIII II II IIIIII IIIIIIII IIII I) 
LI LI IIIIIII II IIII II II II 
3 enum L BUFSIZE - 100 1; 
? char fmt[] = "%995"; /» BUFSIZE-1 «/ 
LI 1II II II II II II II II II II IIIIII II II 0000 IIII II II II II II IIIIII IIIIIIIIIIII I) 
LIIIIII II II IIII II II II II II II II II II III 0 5C11-L1I U D II II II II II II II II II II II II I | 
L LI II II II II I) 
00 builalU |) II II II |I II pretftixUUUUUUUUUU I wenEERL] II II II II II I) 
ООО FILE] U | I || || | pretixU | I II II II II I |I |) I II ааа 0 0000000000 
LI I IIIIIII II IIIIII II II 


/* add: add word to suffix list, update prefix «/ 
~ add(char *prefix[NPREF], char «suffix) 


State «sp; 


sp = lookup(prefix, 1); /» create if not found #/ 
addsuffix(sp, suffix); 


/* move the words down the prefix ai 


memmove (prefix, prefix+1, CNPREF-1)+sizeof(prefix[0])); 
prefix[NPREF-1] = suffix; 
} 


LI memmove[] ППППППШПППШПППППППППШППППППП 10 NPREF-10 
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LI II II II II II I) II I об X§LLLL–21) II II II II II II II II IIIIIIIIIIIIIIIIIII)II)I)I)I)I) I) 
LI II LI LI II II II II 
ПП 2998ს §§1XI I || |I II II II II II II II 


/* addsuffix: add to state. suffix must not change later «/ 


void addsuffix(State «sp, char «suffix) 
1 





Suffix X5VL; 


suf = (Suffix «) emalloc(sizeof(Suffix)); 

suf-»word = suffix; 

suf->next = sp-»suf; 

Sp->Suf = suf; 

} 

LI LI I I III) I I I | II) III aaau III II II IIIIIIIII1II II EL OBL BE GE OE EE II II 
809506 61XI(I ||) |) LI UUUUUUUUHUUUUUUUUUUUUUUUUUUUUHKU ааа 
L builal LI Ull aadsuffix[|]l]aadD |) H |) II I II I III II II I)I)I)IIIIIIII I) 
I II II II II II IIIIII II II II II III IIIIII IIIII II|IIII III II IIII II IIII II IIII II II II II II 


LI LI. III LI 
3.4 [IU II II 


LI LI II II II II II II II II II II II II II II II II I|I II II I|I I|I II II IIII II I|III II IIII II I|I II II il 
LI LI II II II II II II II IIII II II II II II II I|I|I II |I|III |III II |III II |IIII II IIIIII|IIIIIIII I) 
LI LI II II II II II II II IIIIII II II II II II II II II |I|III |IIIII |IIIII IIII II IIIII|IIIIIIIII I) 
L LI II II II II II II II IIII II II II II I|I II I|I|I II |I|III |IIIII |IIIII IIII II IIIIIIIIIIIIII I) 
LILII II IIIIIIIIIIIIIIIIII II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II” II 

build(prefix, stdin); 

add(prefix, NONWORD); 
NONWORD[T LI LI (LI II II II II II II II II II II II II II II II II IIII II II UE DEBE CE II BE II II II II II LI 
L LI IIIIIIIIIIIIIIIIIIII II IIIIIIIIIIIIII II 

char NONWORD[] = "Nn"; /« cannot appear as real word +/ 

LI I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I IIII I IIIIIIIIIIIIIIIIIIIIIIIIII I) 
L LI II II II II II II II IIII II II II II II II I|I |I II |I|III II IIII |III II |III II IIII |I IIII II III) 
I IIIIIII1IIIIIIIIIIIIIIIIIIIIII II IIIIII III II I IIII I IIII |III|III |IIIIII |IIIIII IIII I) 

LI II II II II II II II II II II II II II II II II II I,I II II II I|I II II IIII ооо IIII II I|I II II I| 
LI I IIIIIIIIII II II II II IIII II IIIIII II II II IIII II II I) I MCMVCILII D II II II II II II II L 
ПППППППППППППППППППППППППЇППППП 000000000 
LI LIIIIIIIIIIIIIIIIIIIIIIIII I) 

L II II II II II II II II II II II II II II II II II I|I I|III II I|I II II II|II II I|I IIII II I|III II II II il 
ОООО NoNwoRp] | LI (LI II II II II II II LI II 

LI LI LI II II II II II LI (I NoNwoRp|] |I II II II II II II II II II II II II OE 00 0 II II II II I 
LI (III II) IIIIIIIIII)III)IIIIIIIIIIIIIIIIIIII I) 


СРИИ ИНИ ggg 
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L II II II II II II II II II II II II II II II II II II IIII II II II I II I IIIIIIII III) IIIIII III) 
LIIIII1IIIIIIIIII II II II III IIIIII III II II IIIIII II II II II II II II II 

П | generate II II II II II II II II II II II II II III II II II IIII II IIIIIIII IIIIII III) 
LL LI III IIIIII )IIIIIII)I)II)I)IIIIII)I 9) II II II II II I II II IIII II II II II III III) II II 
fmt|] 

L II II II II II II II II II I MC0CMVCLLI || generate || U II II II II D UU 

/* generate: produce output, one word per line »/ 


void generate(int nwords) 


State «sp; 

Suffix «suf; 

char «prefix[NPREF], «у; 
int i, nmatch; 


for (i = 0; i < NPREF; i++) /+ reset initial prefix «/ 
prefix[i] = NONWORD; 


for (1 = 0; i < nwords; i++) í 
sp = lookup(prefix, 0); 
nmatch = 0; 
for (suf = sp->suf; suf != NULL; suf = suf->next) 
if (гапа) % ++nmatch == 0) /» prob = 1/nmatch */ 
w = suf-»word; 
if (strcmp(w, NONWORD) == 0) 
break; 
printf ("%sín", w); 
memmove(prefix, prefix+l, CNPREF-1)+sizeof(prefix[0])); 
prefix[NPREF-1] = w; 
I 
} 


LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II nmatehlll [IL 
L L| | III III III III)I)I)IIIIIIIIIIII I) 

rand() % ++nmatch == 
L 0 namate II U II II II II II II II II I III 17nmacenti II II II II II II II II II II II II II II L 
L II 1II II II II II II 1/2. I II I) II II II II II ЗОО II из II II II II I) I) II II II II 0 II I) II II II I 
LIIIIIIIIIIIIIIIIIIIIIIII XII II II II IIII II II II v LL II 

LI II II II II I I CXC#1X;| | II II II IIII II I) I)I) IIIIII I) II II 00000 000 0 0 I) 
L | su£f£ixll II) |) II II II U D II I)|IIII)I)I)I)I)IIII)II)I)I)I)IIIIII)I)I)IIIIIIIIIII) I) 
L II II II II II II II II II II I lookup II II 00 eze£ixl] D U II II II II II II II II II II II L 
LL I I I III IIIIIIIIIII) II II II II 

LI LI II II II LI LII I моммово || |I II I) II I I )IIII )II II)I)IIIIII)I IIIIIIII IIII I) 
LI II LI LI MCMVCIXII I |I |I |II II II U II LI I memmoevel (I B II LI I II I IIIIIIII II I IIIIII I) 
LL I II III IIIIIIIIIIII II II II II II II II 

L II II II II II II I I უI 1) I) I) I)I)I)I)I)I)I) main lili II II II II IIIII)III IIIIII I) 
LL II I I II IIIIIIIIIIIII) I) 


/« markov main: markov-chain random text generation +/ 
int main(void) 


d 
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int 1, nwords = MAXGEN; | 
char «prefix[NPREF]; Za current input prefix x*/ 





for (i = 0; i < NPREF; i++) /+ set up initial prefix «/ 
prefix[i] = NONWORD; 
build(prefix, stdin); 
add(prefix, NONWORD); 
generate(nwords); 
return 0; 
+ 
I I IIIIIIIIII)IIICII UUUUUUUUUUUUUUUUUUUUUUUUUUHUU СП 
III IIIIIIIIIIIIIIII IIIIIIII II IIIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI IIIIIIIIIIIII CII IIII II II IIIIII IIII III) II IIII|II III II /IIუIIIII|II|II II II II II II II II 
I IIIIIIII1IIIIIIIIIIII IICIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 


L| III IIIIIIIIIIIIIIIIIII I) 


003-1 |III II II II II II II II II II II IIII II II IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII I) 
LI II II II II II II II II I II II II II IIII II II IIII II II II II II D 


003-2 II II II II II II II II II II II II II II II II II II II II IIII II IIII II IIII II IIII II IIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUU 


0033 II II II II II II II II II II II II II III) II II U NoNwonRp[|| | D II U generatel | | | | 
LI LI II II II II II II III II III II III IIIIIIIIIIII III IIIIII OD 1) )2| зоза II II D IIII I) 
II IIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIII II 


3.5 Java 


LI LI I IმVმI I II II II II II II II II II II II II 000 Java II II II II II II II I|I II III) II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II D II D] 
LI LI (I II II II II II II II II II II IIII II IIII IIII II IIII II II || 

Java LI LI CI II II II II II II II II II II II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I) 
vector II II II II II II II II II II IIII II II II IIII IIII IIII III)I II I II ЦО object II D II II I) 
LI LI II I UHashtable| ПИ II II II II II II II II II II II II II II IIII II III IIII IIIIII III) II || 

LI LI II II II II II II I II vector II II II II II II II II II II IIIII) II IIIIIIII II IIIIII I) 
I II II II II II II II II II II II II III) I I II I|I I|I II III) III DO II |I II II II1II) II I) II II C 
Java |I II II II II LI II I I I зеаке 0000 Hashtable| D II II II II II OU) 
LI LI II II II II II II II II II CII II II |II)II II) III) III sctatell I I III) II |IIIIIII II BE EI I) 
LI II LI II II II II II II II II III) |III)III III) III) I Statell 

Hashtable[|D |I II |I I CსLII II II II II II II II II II II II II II II II) II DO get 
LI III II II II II II III IIII II III II II II II II LI 


Hashtable h = new Hashtable(); 
h.put(key, value); 
Sometype v - (Sometype) h.get(key); 
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LI II II II II II II II II II II II II II II) |II II | rretixUUUUUUUUU 


class Prefix { 
public Vector pref; // NPREF adjacent words from input 


LI LI II Chain II II II II II II II II II II II II III II II II IIII 0 IIIIII II II II 


class Chain í 
static final int NPREF = 2; // size of prefix 
static final String NONWORD = "Nn"; 
// "word" that can't appear 
Hashtable statetab = new Hashtable(); 
// key = Prefix, value = suffix Vector 
Prefix prefix = new Prefix(NPREF, NONWORD): 
// initial prefix 
Random rand = new Random(); 


(I LI LI II II II II II II II II II II II II | mainil II |I | сваза0 U | | 


class Markov { 
static final int MAXGEN = 10000; // maximum words generated 
public static void main(String[] args) throws IOException 


Chain chain = new Chain(); 
int nwords - MAXGEN; 


chain.build(System.in); 
chain.generate(nwords); 
} 
} 
ChainTUUUUUUUUUUUUUUUUUUUUUUU NPREF[] момноко UI 
LI || III I builal 0 II зекеаттокепаге |I II II II II II II II II II II II II II II II 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II II IIIIIIII|IIIIII1I1I1I1)11III II II II II 
LI II II IILI IIII IIII III IIIIIIIIII H 0000 
// Chain build: build State table from input stream 
void build(InputStream in) throws IOException 


StreamTokenizer st = new StreamTokenizer(in); 


st.resetSyntax(); // remove default rules 
st.wordChars(0, Character.MAX VALUE); // turn on all chars 
st.whitespaceChars(0, ' '); // except up to blank 


while (st.nextToken() != st.TT EOF) 
add(st.sval); 
add (NONWORD) ; 
} 


ПП ааа 0 II II II II II II II II II II II II IIII II IIII II IIII II III I|IIIII (I II U II II) II l) 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1)I) I) 
LI II II II II IIII II II IIII II IIIIII II II III II II IIIIII II IIIIII II II II 


^ // Chain add: add word to suffix list, update prefix 
void add(String word) 
i 


Vector suf - (Vector) statetab.get(prefix); 
| if (suf == null) í 
ze suf = new Vector (; 
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statetab.put(new Prefix(prefix), suf); 





} 
suf.addElement (мога) ; 
ргеҒіх. рге? . гетомеЕТетептАТ СО); 
prefix.pref.addElement(word); 
1 


00000 sur 00 ааа 00000000000 Pre£ixDI Ul LI III LI prefixl 
LI II LI II II II II II II II II II II II II II I I Bashtapiel]lD II I I II III) II |IIIIIIIIIIIIIII II) 
I I II II II II II II IIII II III II IIII III II III II IIII IIIIII IIIIIIIIIIIIII CIIIIIIIIIIII) 
L III III IIIIIIII IIIIIIII II II I) 

LI IIIIIII CII II II IIII II II II II IIII II II I IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIII) I) 
II III IIII II II II II II IIII II III III II IIII II II II II 


// Chain generate: generate output words 
void generate(int nwords) 


prefix = new Prefix(NPREF, NONWORD) ; 
for (int 1 = 0; 1 < nwords; 1++) 1 
Vector s = (Vector) statetab.get(prefix); 
int r = Math.abs(rand.nextInt()) % s.sizeQ; 
String suf = (String) s.elementAt(r); 
if (suf.eguals(NONWORD)) 
break; 
System.out.printin(suf); 
prefix.pref.removeElementAt (0); 
prefix.pref.addElement(suf); 
} 
} 
Prefix IU II II IIII II II IIIIII IIII II IIIIIIII IIIII I|IIIII I|II|IIIII |IIIII II II DUU 
LI || | Prefix II) |)II I) II )I I) I) I ))I)I)II)III)II „0000000000 


LI LI II II II II II II II II II II II II I) II U NPREF[] NoNWORD|[| O | | l 


// Prefix constructor: duplicate existing prefix 
Prefix(Prefix p) 


pref = (Vector) p.pref.clone(); 


// Prefix constructor: n copies of str 
Prefix(int n, String str) 


pref = new Vector(); 
for (int i = 0; i < n; i++) 
pref.addElement(str); 
1 


Prefix[]llll I) H | | | | hasncode[] eguals[| || | | Hasntanpiel] || |) | | LH | | 
LI II III I 1 I II II II II II II II II |I | Hashtable | I II II II II II II II II II II II II II II II II D] 
LI LI II I II I =+1C+X1;|' |I II II II II II II II II II II II II) II I) I) II II II D | | Vector) 

hashCodell II II II II II || | hashceaet DLE II II II II II II IIIIIIIIII II II II 

static final int MULTIPLIER = 31; // for hashClode() 


// Prefix hashCode: generate hash from all prefix words 
public int hashCode ©) 
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d 
int h = O; 


Тог Cint 1 = O; 1 < pref.sizeQ; i++) 
h = MULTIPLIER + h + pref.elementAt(i).hashCodeO ; 
return h; 


L 0 დლოძს081585(! (I II II II II II II II II IIII II II II II II II II II L 
// Prefix equals: compare two prefixes for equal words 
public boolean equals(Object o) 
Prefix p = (Prefix) o; 


for Gint i = 0; 1 < pref.size(); 1++) 
if (!pref.elementAt(i).equals(p.pref.elementAt(i))) 
return false; 
return true; 


LI LI Java (LI II II LI II CII II II II II II II II II II II II II II О I | veetor[] Rashtabiel) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II II II II II II IIII II IIII II IIII II IIII II III) II II I Bashtapbiel | I II II II II II II I) 
LI IU hashcodel] eguals II | I Javaj II II II II II II II II II || 

LI СП Java II II II II II II II II II II II III II IIII II IIII II III II 0 0 0 0 0 0 II Javal] 
LI II II II II II II II II II II II II II II II II II I II vector] II II II II II II II II II II CII II I) II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II III IIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II II II LI II II II III) II I II lookupl U statell Su££ixDD || D II II II II II II II I) D] 
LI II LI II II II II || 


% java Markov «jr chemistry.txt | fmt 
Wash the blackboard. Watch it dry. The water goes 

` into the air. When water goes into the air it 
evaporates. Tie a damp cloth to one end of a solid or 
liquid. Look around. What are the solid things? 

| Chemical changes take place when something burns. If 
the burning material has liquids, they are stable and 
the sponge rise. It looked like dough, but it is 
burning. Break up the lump of sugar into small pieces 
and put them together again in the bottom of a liquid. 


|| || 3-4 || | | Javal] markovl || E] E] E] E] ( | E] мескос] | Prefix] UU | 
3.6 C++ 


LI I) II II II II II I II C++ 00000 C++ |I II IუII|IIICI) II II I|IIIIIIII)I)II CI) I) 
LI IIIIIIIIIIIIIIIIIIIIIIIIIIIII) I) II II CII 00 markevl II II II II II II D] | C++ р 
LI || II C++I II II II II II II II II II II II II II II II II III III II II II 0 0 IIII IIIIIIIIII III) 
L LI II II Java II II II II II II II II II II II II II II II II II II II II I,I II I,I II II II II II II II II I 
L EL U C++[] Standard Template Library(T] |) O | OOU UO 5Т OU || 5ILII E] E] II E] I) ÛU 
LIII1IIIIIIIII II II IIIIII II II II II II зоб C++ II II II II II 5ILII II II II II II II II II II LI 

STL | I II LI II II II II II II II II II II II II II II II III II II IIII II II IIII II IIIIIIIIIIII I) 


60 vunn Chinaepuh.coM 
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L I I I IIIII III III II C++ I II II II IIII II II 5II II II II II II II |IIII III)IIIIIII IIII III) 
LI I IIII IIII II II II II II II II II II IIII IIII 0000 000 I) IIII II II I,I III) II II ) C++ 
LIIIIII II II II II II II II II 00000 II II STU I || | «CCLCX:II II II II II II II II II II II I) 
L II II II II I | veetor«int»[] vector<string>[| O O UU vector |I II II II II U II 
LI II II II II II II II II II II II II II II II II II II I 

LI STLU U II U | vectori О (LI О Јама] vector U LI LI XLI LI II II LI ПП аеаче | П 
L 0 degue( 0 geck II II II II II II II II II II II II II II II II II UO 00 00 0 0 0 0 II II II 
[| NPREF |I II II II II II II II II II II II II II II|)II) I )I)IIIIIIII)I (XIII IIII II II II II STL 
[| aeque II II II II II II II II II II II II II II II II II II IIII II II II II II II II IIII IIII IIII III) 
LLIIIIII II II II II II I 

STL D II II II | maet II II II II II II II II II II II II II II I мари | I II II II II II II —U U || 
ი8I I II II LI II II II II II II II II II IIII II II II 00000 000 Обого ПП map II II E] 
01) LI LI II II I II II II II IIII II II II II II II IIII II II II III IIIIIIIIIIIIIIII (IIII L II II 
O C++] 00 0 nashi hash. мар II II II II II II II II II II II II III 

L II II II II II II II II II II IIII II II IIII IIII III II II IIIIII IIIIII II II 

LI IIII1IIIIIIII II II IIIIIIIIIIIIIIII IIIIIIIIIIIIIIII II II II II II 





typedef deque«string» Prefix; 
map«Prefix, vector«string» » statetab; // prefix -» suffixes 


STLU LI O dequel D II II 0 0 degue<string> |I II II II II II II II U dequell [| 
LI II II II II III II II II II II II II III) I) II IIIII tvseeaefl]D | I II III) II II D Prefixl 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
LI LI LI I мар || II II | statetab l II II II II II II II II II II I HU СП 
Java] LI II II II II II II II II II II II II II |I 00 equall D || 

maini | | I II | | II II II II II II II II (II II II II II II III) C++ iostream O сіп) || 
I I I II IIIIII II IIIIIIII II IIIII)IIIIIIIIIIIIIIIIIIIIIII) I) 


// markov main: markov-chain random text generation 
int main(void) 


int nwords - MAXGEN; 

Prefix prefix; // current input prefix 

for (int i = O; i < NPREF; i++) // set up initial prefix 
add(prefix, NONWORD); 

build(prefix, cin); 

add(prefix, NONWORD); 

generate(nwords); 

return 0: 


1 
ПП buila O iostreaml][] D] II I I II II II I I | I 


// build: read input words, build state table 
void build(Prefix& prefix, istream& in) 


string buf; 
while (in »» buf) 


Chin KU) 030 |IIII II II II II 61 


add(prefix, buf); 


LI LI II CხსXII II II II II II II II II II II II HW 
ПП eaa II II II II II II LI II STED II II II | | 


// add: add word to suffix list, update prefix 
void add(Prefix& prefix, const string& s) 


if C(prefix.size() == МРКЕР) í 
statetab[prefix].push. back(s); 
prefix.pop. front; 


} 
prefix.push. back(s) ; 


DOODOOO0000000000000 мард 0000000000 (0000 000060 
LL I IIIIIIIIIIIIIIIIIII1IIIII statetab[prefix][] statetab|] II II II II II II Û 
prefix II II II II II II II II II II IIIIIIIIIIII IIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I))I)III I) 
LI II II II II II II vectori deauell| || push раск ШШ ШШШШШШШШШШШШ 
[| LI aeaue[] II 0 0 рор_Екоп |] аеаче I! II II II II II II II II 
I IIIIIIIIIIIIIIIIIIIIII II 
// generate: produce output, one word per line 
void generate(int nwords) 
Prefix prefix; 
int 1; 
for (i = 0; i < NPREF; 1++) // reset initial prefix 
add(prefix, NONWORD); 


for (120; i < nwords; i++) 1 
vector«string»& suf = statetab[prefix]; 
const string& w = suf[randO % suf.sizeO]1; 
if CV == NONWORD) 

break; 

cout << w << "Хи"; 
prefix.pop frontOÓO; // advance 
prefix.push. back(w) ; 

} 

} 


UUUUUUUUUUUUUUUUUUN ——ШШШШПШППППППППППППП 
LI II II II II II II II IIII II III II III IIIIII III II IIII IIIIII IIIIII CIIIIIIIIIIIIIIIIIIII) 
L| || I IIIIII I IIIIIII)IIIIIIII)IIIIIIIIIIIIII I) 


0035 5ILII II II II II II II II II II II II II II II II II III) II III III IIIC++ 00000000 
I IIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


003-6 0000 C++ II II II II II II II string II II II II II II II II II IIIIII D. D. II II I) 
LI II II II II II II II III II II от II II II II II II II | | 


3.7 Awk[] Perl 
ПППППППППППППППППППППППППП (Awk0 Per)O 0 00000 


62 D00000 China*pup.coM 
—— a! 


LI I IIII1I1IIIIIIII III IIIIIIIIIIIII)I)I)IIIIIIIIIIII)I)IIIIIIIIIIII I) 

L I II II II II II II II II II II II II I II II II II IIII IIII II II II I IIIIIIIIIII)I IIIIII III) 
L II II II II II II II II II II II II II II IIII II II II II а II II II II II II 000000000000 
LIIIIIIII IIII II II II II II II I) MMXII II II II II II II II IIIIIIIIII Perf I I II II II II II II II I) 
LI LI II IIIII I III III IIIIII)II)IIIII –––I II II II II II IIIIII II IIIIIIII IIIIIIII II 
LI LI 

L II LI D Акре D D II II II II II II II II II 20 

# markov.awk: markov chain algorithm for 2-word prefixes 

BEGIN 4 MAXGEN = 10000; NONWORD = "Xn"; м1 = м2 = NONWORD 1 





{ Тог Gi = 1; 1 <= NF; i++) í # read all words 
statetabíwl,w2,++nsuffix[wl,w2]] = $i 
wl = w2 
№2 = $i 
1 
} 
END 1 


statetab[w1,w2,--nsuffix[w1,w2]] = NONWORD # add tail 
wl = w2 = NONWORD 
for (1 = 0; i < MAXGEN; i++) í # generate 
r = 1int(randO«nsuffix[w1,w2]) + 1 # nsuffix >= 1 
p = statetab[w1,w2,r] 
if (p == NONWORD) 
exit 
print p 
wl = w2 # advance chain 
w2 = р 
} 
} 


Awki LI LI I I –– II II II II II II II II II II II II II II II II II 0 0 II 0 000000000 
LI LI II II II II II II II IIII II II II II II II I|IIIII I|III II I|III |I |III II ооо |IIIIIIIII I) 
[| 0 BEGIN END (I || LI II I III I III)IIIIIIIIIIIIIIIIIIIIII IIIIIIII I) 

LI II II II II II II IIIIIIII)II)IIIII)III)III ტსXIIII II II II II II II II I BEGIN 
LI I IIIIIIIIII III II IIIIII IIII II 

LI LI II II II II II II II II II II II II II II II II I,I IIII II I|I II II I|III II I|IIIII IIII II I|I II II I 
LI LI LI LI #MMXII II (LI II II II II II II II II II II II II (I II II II II II II III 00000 00 sil SNEU 
LI LI MLII (I | I II II II II II II II || 

statetab[w1l,w2,++nsuffix[wl,w2]] = $i 
ПППППППППППППП ი850LI1X(I ||) | I | LI LI | | II nsuffix[wl,w2]U U Û 
L LI II II II II II II II II II II II I || II II) II II statetaplllililil] statetablwl, 
w2, 1] statetab[wi1, w2, BU 

LI MMLII |I II II II II II II II II II II II II II II II II II CE II DE CE DE CE DE GEL D] C] Ој о nsu £fixl| 
LI LI II II II II IIII II II II II II II II I II |) 0 0 =L8LCL9იLI I II II II II II II II II II II I) 

O Ре II LI II II II II II II II II II II II II IIII IIII IIII II IIIII (III II|IIIIIIII IIII I) 
L II II II IIIIIIIIII1II II II IIII IIII II II IIIIII II IIIIII II II IIIIIIIIIII)I Pei) II II II II II 
LI I II IIIIIIIII $00000 60 II II IIII II II II II II IIII III IIII 00000 ()II II II II II 


Chi I) 14), 330 пппппп 63 


# markov.pl: markov chain algorithm for 2-word prefixes 


$MAXGEN = 10000; 
$NONWORD = "Nn"; 
$w1 = $w2 = $NONWORD; # initial state 
while (<) í # read each line of input 
foreach (split) 1 
push(G([$statetabí$w1)[$w2]], $); 
($wl, $w2) = ($w2, $.); # multiple assignment 
1 


} 
push(@{$statetab{$w1}{$w2}}, $NONWORD); # add tail 


$wl = $w2 = $NONWORD; 
for ($i = O; $i < $MAXGEN; $i++) 1 
$suf = $statetabí$wil[$w2]; # array reference 


$r = int(rand A$suf); # Q$suf is number of elems 
exit if (($t = $suf->[$r]) eq $NONWORD) ; 

print "$1\п"; 

($wl, $w2) = ($w2, $t); # advance chain 


1 
L LI LI II II II II II II II II II II || I I | =L8LCL9LI I II II II II II II II II II II L 

push(G[$statetabií$w1)($w2]1], $_); 
ugagaguutltlüutstatetabet$wir($w2)D D D E] E] B] I W 000000000600 
$statetab(Sw1) (Sw2)[] LI L| LI II II II II II II LI LI | $su£-» ES x1] II II II II II xL II LI | 

L LI LI II II II II II II |) ტVILI Pel | II II I I I I III II) II)IIIIIIIIIIIIIIIIII III) 
LI LI LI II II II II I III) II III C+ [| SI II II II) II II II II AU ааа generate) || U U 
L LI II II II II II II II IIII II II II II |I II II IIII I|IIIII I|III II I|III |I |IIII II |IIII |I|IIIIIII I) 
LI (III II) III I)IIIII)III)IIIII)IIII)IIIIIIIIIIIIIIIIIIII I) 


003-7 (I II II II II Акре | II II II II II II II II II) II II III) II IIIIII II IIIIII II II II I) 
LI LI I IIII II II II II I) 


3.8 DI 


I II II II I II II IIII II IIII II IIIIII IIIIII II IIIIII IIIIII IIIIკ?/ II IIII II IIII II II II II | 
LI LI II I 42 6850 | | (5 23800 | I II LI o 224820] D II XII II II II II II IIII II II IIIIII U 
L (I “ Blessed is е...” )LI II II II LI II II II II II II 400 II II II II II LI II II II II II II II LI 
L| III III IIIIIIIIIIII)IIIIIIIIII IIII I) 


. Blessed is the man of the net. Turn thee unto me, and raise me up, that I 
may tell all my fears. They looked unto him, he heard. My praise shall 
be blessed. Wealth and riches shall be saved. Thou hast dealt well with 
thy hid treasure: they are cast into a standing water, the flint into a stand- 

ing water, and dry ground into watersprings. 


LI II II II II II II II II II I 10000! II II II II II II II II II II II II II II II || II) 250 MHZ] 
MIPS R10000[] || LI Irix 6.4L [1 U 00 400 MHz|] Pentium IIL |) [] 128 МО I) II Û I) 
Windows MILII |I II II II II II II II II II II II II II II II II II II II III II II II IIII II II II III) II DU 
I III I II IIIIII II IIIIII II IIIIIIII II IIIIIIIIIIIIIIIIIIII II) 


64 


LI LI II LI II II 


(Mashu ом 








250MHz 400MHz 

R 10000 Pentium II EE 
C 0.36 §0C 0.30 sec 150 
Java 4.9 9.2 105 
C++/STL/degue | 2.6 11.2 70 
C++/STL/list 1.7 1.5 70 
Awk 2.2 2.1 20 
Perl 1.8 1.0 18 


О СО CHU II II II II II II II II II II II II II II II II I) I) 0 0 Û Sun ЗРАКСП DEC Alphal O [| 
LI II II II II II II II II CIIII II III II IIII II IIII II IIII II III) II III) Ре II I| I II II II II II || 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIIII II II II 
LI LI LI II II II II II II II II II II II 

Windows[] || STL aeque O0 II II II II II II II II II II II II I) | I II II dequel D | I I) 
I II II III1IIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI LI II II II II II II IIII II I aeque 0 DL II (| STED II II II II III III) II) II B. ELO C. D B. EE II) 
LL II II II 1I1LX1XII II II II II II II II (0000 maen II II II II II II IIII II II 0 II II I|I II II 
Windowsi II II II II II II II II II II II II II II | III) |IIIIIIII I) )II IIIIII аеачеП 
list[]D II LI шар || hasnt || II II II II II II II II II II II IIII STEDL II II II II II II II II II D] 
LI II II II II II II II II II | 5ILII I C++ II I) II II II II II IIII II IIIIII IIIIIIIIIIIIIIIIII II) 
STL II II II II II II II II II II II II II IIII II II II IIII III II III IIII II О Javad II IIII II II II I) 
LL |II III IIIIII II II II I) 

LI II II II II II II II II II I I II II II I II II II II II II II II II II II II II II BLU II II II I|I II II 
LI II II II II II IIII II III II III II IIII IIIIII IIIIII IIIIIIIIIIIIII)IIII 6IIIII) II IIII II 
LI LI II II II II II II IIII II II II IIII II II II II II I | 


39 0000 


LI II II II II II II II II II II I I II III)I)I)IIIIIIII)I) DonP.Mitchel[] O II II II U Bruce 
Elis] [HL D II II II II ი! II II II II II II II II II II II II || (ძიიიი§იილ00X1§01 | O U II II D II II 
LI LI LI II II II II II II II II II II II II II II II II II IIII I II II II оо II II II II II II III II II II || 
LI LI II II II II II II II II II IIII II II II IIII II CIIIIII II |IIIIIIII IIIIIIII II IIIIIIIIIIIIII II) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1)I) I) 
LI II II II II II II II II II II II II IIII II I|I II IIII II II IIII II II IIII II |I IIIIII II IIIIII II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I)I) I) 
LI III III IIIIIIIIIIIII)IIIIIIIIIIIIII I) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI II II LI LI II lI ==0 II 0000 Реп VIII I) II II II I II IIIIIIII LU 
LI II II II II II II II IIII II II III II IIIIII II IIIII IIIIII II IIIIIIIIIIIIIIIIIIIIIIIII II) 


(Maa shukta M a ooonan 65 


LI LI II I С++ Јама (I II II II II II II II II II II II II II II II II Ul 
I (I II II VI II II II II II II II II II II II II II II IIIIII II II IIIIII II IIIIII II IIIIIIIIIIIIII II) 
LI LI 

I II II II II II II II II II II II II II I) II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I II II II II II II II II II II II II III II I|I II1I II II II III) II |I III)I)IIIII)I)IIII)I) Ceu 
5ILII II II II LI II II II II II II II II II II II II II II II IIIIII II II I) I) II II II II II II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
LI II I II IIIIIIII IIIIIIII IIIIIIIIIIIIII I) 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
LI II II II II II II II II IIII II II III II II II1III II IIIIII II IIIII)I)IIIIII)I) STLUUUHU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II LI II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II D II | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II II II II D II | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II I|I II | 
LI LI II II II 

LI II II II II II II II II II II II II II II I II II II II II II II II II II II II II II IIIIII II II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II о ооо II II D II D] 
LI II II II II II II II II I I II II II II /) I) II II I|I II II II1I I) II II II II I|I II II II D OLD I) II II | 
C++ II II II II II II II II || 

Ut Brooks! II (I II II II II II II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI II II II II II II II II IIII II IIIIII II IIIIIIII |IIII)I II IIIIIIII II IIII I) 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)II) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II L) Awk[] LI Perg II II II II II II II II II II II II IIII II II III II II IIII II II II II I) D] 

LI II II II II II II II II II II IIIIII II IIIIII II IIIIII II DOO II IIIIIIIIIIIII II BE EI I) 
(I II II II II II II II II II IIII IIII II III II IIII III II IIIIIIIIII IIIIII IIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II II II 


003-8 |II)II II II IIII II II II II II II II II I) II II Hl II  Scheme[] Tell] Prolog|] 
Python[] Generic Јата ML[|[] Haskell] [ID II II II II II II II II II II II II II II D II II II II 
LI II II II II II II II II III II II III II I|I IIIIII II II IIII II I|IIII)I II II II 


LI LI II LI 
LI II II II II II II II II II IIIIIIIII)II)I)| Matthew Austern TU UUUUUU STL 


66 Dang China*puh.CoM 
[| 


(Generic Programming and the STL[] Addison-Wesley[] 1998)[] | C++ LH] D DB EL EL UU U U LH 
П || Bjarne Stroustrup[] || C++] U O U U U U (C++ Programming Language[] 3[] || Addison- 
Wesley[] 1997)L |) || Java[] O O UO O | Ken Arnold[] James Gosling|] || Java | O O I) U I) |) 
(The Java Programming Language[] 2_ || Addison-Wesley[] I998) || Ре [] [1 L1 II ÛU II II 
Larry Wall[] Tom Christiansen[| Randal Schwartz[] [| Рег |) II U || (Programming Perl | | 2] || 
O'Reilly [] 1996)[] 

LI II II II II II II II II II II II II II II II II II III II II II II I|I IIII IIII III IIIIIIII|IIII I) 
LLIIIIII II II II IIIIIIIIII II II II II IIIIII IIIIII II II III IIIIII II II II II IIIIIII) шоро 
L II II II II II II II II II II II IIII I |'IIIII)I)IIII)I)III)I) I Erich Gammal] Richard Нејт |] 
Ralph Johnson[] John Vlissides[] UO EL] II II E] E] E] E] EL] EL] EE E] III) E] U E] О (Design Pattern: 
Elements of Reusable Object-Oriented Software[] Addison-Wesley[] 1995)[] 

Маккоуј (LI II L| 0 8იმიCVII II II II II II II II 0 19890 eri 00000000000 
"0000" 000000000 А. К. ремапуУП II II I) II II II (The Magie Machine[] W. 
IL. Freeman[] 1990)[] 





Ahh 


O40 D H 


LI II II LI II II II II II II II II II 

LI II II LI II II II II II II II II II II II || 
LL III IIIIIIIIIIIII I) 

LL III IIIIIIIIIIIII I) 

LI LI LI II II II II || 


—— Robert Его ÛU 0 U 


LI II II II II II II II II II II 1 I I II I) I II II II II II II II II II II II II II IIII IIII II II II II 
LI II II II II II II II II II II II II IIII II II II |IIIIIII II II IIIIIIIIII II IIIIIIIIIIII IIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II LI II II II II II II II II II II II || 

II II II II II II II II II II IIII II IIII II II II II 

II II II II II II II II II II II II II II II II II II II IIII II II I|I II II1III II II II IIIII) I) II I|I II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II 

LI LI II II II IIII II II II II II II II 

II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II1III II II II IIIII)I I) II I|I II 

LI LI LI II II II II II II II II II II II II II II II II II I II II II III II II II II II II I) II II II I| 

LI LI 

"II II II II III II II II II IIII II II IIII II II IIII II II IIIIII II II IIII II IIIIII II LL 

LI LI II II II II II II II II II II I | 

II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II1I II II II II IIIII) I) II I|I II 

LI II LI II II II II || 

LI LI 21 LI II IIIIIIII II IIIIII)I)) I II )I=–=უ)!)) I) II |IIIIIIIIII)III 001000 
LI I III 3-1 II II II II II II II II II II II II II IIIIIIII gd IIIIIIII II II IIIIIII)IIIIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI LI II II II II II II II II II II II II | | 


41 IIIIIIII II LI 


LI LI LI II LI (comma-separated value) || C5VII II II II II II II II II II II II II II II II II II 
LI LI LI II II II II II II II II II II II II II II II II II II II I II II II IIII II I II II II II ао II II II /| 
LI I II II II II II II II II II II II III) oO dO C+VII II II II II II II I) 


68 იიი (Мђа“рирсом 
— 00 


, 250MHz","400MHz","Lines of" 

, R10000","Pentium II","source code" 
C,0.36 sec,0.30 sec,150 
Java,4.9,9.2,105 


LI II II II II II II II II II II (III II II II IIIIII I) |II)II |III II IIII 0 0 00 Ul Web 
I II II II II II II II II III II II III II I|I III IIIIIII)I) III) wen II II II II I)I)I)I) I) I) 
LL IIII II IIII II II III I) 


60-1716 
106-976 


L LI II II LI II II I I 


LI II II II II II II) || I VიხL II II II II II II II II II II II II II II II I) II II II II II II II II II II 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I))I) I) 
I LI LI II II II II LI II II II II II II II II II II II II II II II II II II IIII IIIIII II III II IIIIIII)” 
LI III IIII IIII II II II III II IIII III II III IIII II III III II IIIIII CVIIIIII (III II II) II 
ШШШ 


"LU",86.25,"11/4/1998","2:19PM",+4.0625, 
83.9375,86.875,83.625,5804800 

"Т",60.6875, "11/4/1998", "2:19PM" , -1.1875, 
62.375,62.625,60.4375, 2468000 

"МЕТ", 106. 5625, "11/4/1998", " 2:24PM" , 41.375, 
105.8125,107.3125,105.5625,11474900 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI III III III II III III ——H IIII I IIIVLII II ППППППППППППППП 
I III II1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI 1CIII II II II II II II II II II II II II 000 I VიხII II II II II II II II II II III) II D C+VI I II II 
LL |IIIIIIIIIIIIIIIII I) 


# getquotes.tcl: stock prices for Lucent, AT&T, Microsoft 















set so [socket quote.yahoo.com 80] ;# connect to server 
set q "/d/quotes.csv?s-LU«T4*MSFT&f-slldltlclohgv" 


puts $so "GET $q HTTP/1.0XrXnírín“ ;# send request 
flush $so 
puts [read $so] :# read & print reply 


LI LI §LIIIIIIIIIIIIIIIIIIIII ге II II II IIII II IIII II II II II II II D DO D | printf U U 
LI II II II III II II II II IIII II IIIIII |I III II IIII II IIIIII |IIII)I <§1III II IIII II II HI U II 
ООО е1 II II II II II II II II I I II II II II IIIII II II1III II OO OUO BD IIIIII |IIIIIII II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II LI II II II II II II II II II II 

LI LI LI II I I I III ყდCთსCL0§|! | I II II II II II II II II D BL OC. DOLO B. EE DO U CU DEL. D D. D] 
LI II II II I II II II IIII II III II II III II IIIIII II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII II) 
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LI II LI I I II C5VII II II II II II II II II II II II II II II II II II II II II II II II II II III II II II || 
LI I II II II IIII II II II III II III IIIIIIIIIIIII CVIIIIII II IIIIII II IIIIII II II II I) 

LI II II II II II II II II II II II II II II I|I II II II IIIII)IIIIIIIII OSVUUUUUUUUHULU 
I IIIII1III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II II II III II II II II II IIII)IIIIII csv dB II II II II IIIIIIIIII II II II II 
LL III IIIIIIIIIIIII)IIIIIIIIIIIII II II) 


4.2 [JU II LI L 


LI II II II II II II II II II II II II II IIII II IIII II III) II IIIII)II Fred Вгоок O U | I LI 
“ III II II LI II II II II II II II II II II II II II II II II II I "0 Вгоок D II (I LI II II LI II II LI LI 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II |III II I|I II /| 
LI II II II II II II II II II II II II IIII II II III DO D B HOW IIIIIIIIIIIIII II) 

LI II 1I II III I )IIIIIIIII OSV II II II II II II II II IIIIIIIIIIIIIIIIIII)II)I)I)I)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II IIII II II II II I) || 

LI LI II II II II II II II II I esvsetrinel[] Ll II II II II II II III) || C+VIIII II II II II U 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIII1III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI CII II II II II II IIII II II III II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


char buf[200]; Ze input line buffer «/ 
char «field[20]; Ze fields »/ 


Ze csvgetline: read and parse line, return field count #/ 
Ze sample input: "LU",86.25,"11/4/1998","2:19PM" +4.0625 «/ 
int csvgetline(FILE «fin) 

{ 


int nfield; 
char «p, жд; 


if Cfgets(buf, sizeof(buf), fin) == NULL) 
return -1; 

nfield = 0; 

for (q = buf; (pestrtok(q, ",\n\r")) != NULL; а = NULL) 
field[nfield++] = unquote(p); 

return nfield; 


__3<--_--_____-_______ _ 


} 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LL III I IIIIIII I IIIIIIIIIIIIIIIIII II II I) 

LI LI C5VII II II II II II II II scaatt]lII II II III) I) III) CU D II III) 
strtok[][]strtok(p, §)II|II)|I1IIIIIXVII IIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIII sil 
LI LI LI I II зекеокји II II II II II II II II II IIII II II II IIII II IIIIIIII IIIIIIIIII IIIIII II 
LI LI LI II II |I II II III) II II) I 5CLIL90XII II II II II II II II IIII II |IIII)IIIIIIIIIII IIIIII II) 
LI (I NULL II II II LI II II II II II II II II II II IIII II II II DO II IIIIIIII II IIIIIIIIIIIIII II) 
LI LI LI II II II II II II II II III) || |) D 58L1L0XII II II II II II II II II III) II IIIIIIII II IIII I) 


70 ПППППП ეეე III 
MÀ 


LI I II II IIII II II II II II II II IIII IIII IIII IIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) 
ПП чпачоге II II II II II II II II II II II II II II II II II II DLL D II II II III) I) I) II II | 
LI II II II II II II II II IIII II II IIII II II II IIII II II III II |IIIIIII II II IIII II II II 


? Za unquote: remove leading and trailing quote +/ 





2 char «unquote(char »р) 

? 

? if (p[0] == '"') 4 

? if (p[strlen(p)-1] == '"') 
9 p[strlen(p)-1] = "N0"; 
? р++; 

? } 

? return р; 

? 


LI II LI II II II II II II II II II II II I csvgetlinel O 00L 


for (i = 0; i < nf; 1++) | 
printf("field[Xd] = *%s'Nn", i, fieldlil); 
гетигп 0; 


[] 

? Za csvtest main: test csvgetline function +/ 
9 int main(void) 

? 

? int i, nf; 

? 

? while ((nf = csvgetline(stdin)) != -1) 
d 

2 

9 

9 


} 
O0 printf II II II II II II II II II II II II II II II II II |I II IIII II IIIIIIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II 

LI LI II II II II LI LI II | декачокев Есе [] D II II I) 


% getquotes.tcl | csvtest 


field[0] = 'LU' 
field[1] - '86.375' 
field[2] - '11/5/1998' 
field[3] = '1:01PM' 
field[4] = '-0.125' 
field[5] - '86' 
field[6] = '86.375' 
field[7] - '85.0625' 
field[8] = '2888600' 
field[0] - 'T' 

- '61.0625' 


field[1] 


(II II LI II II II II II II II II II II IIIILII II 000) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I|I II II 
LI II II II II II II II II I I II II II III) I I II I|I I|I II 1III III II II II OB II II BD EB II I) II II C 
Web |I II II II II II II II II II II II II II II II II II II II II IIIIIIIIIIIIIIIIIII)II)II)III)I) I) 
LI LI LI II II II II II II I) II II II III) ven II II II II II II II II II II COLO CO II II IIIIIIII II I) 
II I II II II II II II II II III II III III II IIII II II II II 


"Ticker", "Price", "Change", "Open", "Prev Close","Day High", 
"Day Low","52 Week High","52 Week Low","Dividend", 
"Yield", "Volume", "Average Volume", "P/E" 

"LU", 86.313,-0.188, 86.000, 86.500, 86.438,85.063, 108. 50, 
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36.18,0.16,0.1,2946700,9675000,N/A 
"1T",61.125,0.938,60.375,60.188,61.125,60.000,68.50, 

46.50,1.32,2.1,3061000,4777000,17.0 
"MSFT",107.000,1.500,105.313,105.500,107.188,105.250, 

119.62,59.00,N/A,N/A,7977300,16965000,51.0 


LI II II II II II II II II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI LI LI II II II II II II II II II II II I|I II II II II II IIII I I)I II II II II II II II II IIII III II II II I | 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II LI II II II II || 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
II I II II II III II II II III II III IIII II II 

I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 

I IIIIIII IIIIII IIII IIIIII III IIIIIIIIIIIIIIIIIIIIII II I) 

II II II II II II IIII II IIII IIII II IIII II II I 

I II II IIII II IIII IIII II IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 

II II II II II II IIII IIII II IIII IIIIII IIII IIIIII IIII II II 

.II II II II II II II IIII II II II II II II II II II II II1)I II II II II III1I II II II II IIIIII I) II I|I II 

LI LI II II II 

II I LI II II II II II II II II II II II OU §1C101)! | I II II II II II csvgetiinel O | | 

LI II II II II II II II II II II IIIIII II II II IIIIIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIII II 

LI LI II II II II II II II II II II || 

ი II II II II II II II IIII II II II II II IIII II II II IIIIII II I|I II II1II) II |I IIIIIIII I) II II II 

LI LI II II II II 

"0 II II II II II II II IIII II II II II II II II II | C5V9CL11:C |! II II II II II II II II II II D | | 

LI LI LI LI 

ი II II II II II II II II II II II II II II II II II I|I II III) II II I|I II D HO II |I II B ELO II I|I II II 

LI III IIII IIIIII IIII II I) 

ი II II II II II II II II II II II I|I II II II II II I|I II III) II II I|I II III1III II |I II IIIII) II I|I II II 

LI I II II II IIII II IIII IIIIII III II II II II 

"LI II II II II II II II II II IIII II II III II II II II II || 

LI II II II II II II II II II II II II II II II IIII II II | I I|I III1III II II II |I II II1II)I II II |I I|I II II 
I IIII1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II II II II II II II || 

LI II LI LI LI II II II LI LI IIIIIIII II IIIIII U II|II II II II IIII II II II II II II II II II I) 
I IIII1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II II II II II IIII II IIII II II II II osvgetline || | I II II II II II II II II II II II II II D] 


72 100000 (Мђа“рирсом 
ЩИ 


I II II II II II II II II II II II IIIIII II II IIIIIIIIIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
II I II II II II II II II II III II IIII III II III II IIII III IIIIIIIIII II IIII IIII II II 


4.3 |I II LI II II LI 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
LI LI LI LI II I I III csvget1linel] I II II II II II II II II I) III) II II II IIIIIIIIIIIIII II D] 
LI II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II II II II II II II II II II II II || 


LI LI LI II II II II II II 3|| 00 L 

char *csvgetline(FILE sl L || | || CSN 

char *csvfield(int n)[] [] L] D] D] EL] PU U U U 

int csvnfield(void)[] [] D] H] E] D] E] E] D] E] EJ] I) I) 

О 0 esvgeciinellljljiiu II II II II II II II II II D II II II II |III II BE II I|I II II II ET I 
I I IIIIII II IIII II II II II IIII IIII III IIIIIIIIII IIII IIII IIII II |I|III I|III II II II II II I 
LI LI II II II II II II II IIII II II II II |I II II |I II |I|III |IIIII |III II |IIII|II III) Оооо 
LI LI II II II II II II II II II II I II I || II) esvsetiinelllilili II II II II II II IIIIIIII III) 
LI LI LI II II UU Û моц 

LI LI I esvseciinel]lili II II D I I II) III III) III) 0000 00000 I) 

I II II II II II II IIII II IIII II I|IIIII I|IIIII II |III |II|III II II II II |IIIIIIIIIIIIIIII I) 
LI I IIIIIIII 0|II II II II II II II II II II II II II II II II II II II II II I|I II II I|IIIIIIIIIII IIII III) 
L LI II II II II II II II II II II II II II II II II II II I|III II I|III |I |III II |IIII II III) |IIIIIIIII I) 
LI I II II III II II II II II II II II I II II II II IIII)II)I I С$УП "x" "У""ПППШШППП x" 
VLI LI II LI I I II II I IIII)I) "| II II IIIIIIIII|IIIIIIIIII|IIIIIIIIIIIII I) 

O0 0() II II II II II II II II II II II ооо II II II II) II II csvfield(-1) Ull 
сѕуғҒіе1а (100000) |! II II (I II II II II III DD II III "n Ф000 00а 
L LI II II II II II II II IIII II II II I|I II II II |I II |IIIII I|I IIII |III II |III II IIII|)I|IIIIIIII I) 
L LI II II II II II II II IIII II II II II II II II |I II |I|III |III II |IIIII IIII II IIII|II|IIIIIIII I) 
I LI II II II II II II II II II II II II II IIII II IIII II II IIII I|I II I|I II II II I|I I|III IIII IIII II II 
NULLI LI CU II II II II II II II II II II II 


I II III IIIIII II II II II IIIIIIIIIIIIIIIIIIII IIIIIIIIII II OO II II II II II II II II II II II /| 
LI II II II II II II II II II II II II III II (II III IIII II II III)III III) III fsetsUUUUU 
LI II II II II II II II II I I II II II II /) I II II I|I II II III I) I) II II II |I II II II D OLD I) II II | 
C5VII II II II II II II II II IIII II IIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 

LI LI II I | csvgetline II II II II II II II II II II II III II II II IIII II II II II III) II EE II 
LI LI LI II II II II IIIIII |) III) III I II osvgetlineUUUUUUUUUUUU 
сзуғі1еа (ი)! II II II II II II D] იII II II II II II II || U | esva£ieirap II II D II II II II II II | | 





CNipacpupseon 22 73 


LI II II II II II II II II II II II I II I) I) I) II II II II II II II II II II II II II II II IIII II II II II 
LI II I IIIII II csv II II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II II 
LI LI II II II II II II II II II II II I II II უI II III II II II II I|I II I II II II I|III II IIII II II II II 
LI II II II II II II II II III II HW DLL 

LI LI LI II II LI II csvgetline II II II II II II II II II II II II II II II III) I) I) I) II II | 
LI II II II II II II II II II II IIII II (III II III II II IIII II I) I|I III II IIII 0 0000000 
LI II II II II II II II II II I ”/I II II IIII II II III) II II (I II IIIIII |IIIII II IIII IIIIIIIIII II) 
LI I IIIIIIIIIIIIIII IIII I) 


LI II II II II II II II II II II II II II II II I I II) CვVძCL11»C!|I II II II II UO II II II II II UU 
LI II II II II II II II csvgetline[] I II II II II II II I) 00000 00 00000 
LI II II II II II II II IIII II III II II IIII I)IIIIII)IIIII))I езѕуѓіеза II II II II II II I|I II I | 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUU 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II II II II II LI |I II | csvgetlinelUUUUUUUUUUUUUUU FILEU ULU 
LL III III IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 

LI II II II II II II II II II I II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI II II II II II II II II II II II I|I IIII II II II |IIIIIIIII II IIIIIIIIIIIIIIIIIIIII)IIIIIIIIII II 
LI II II II II II II II II II II II II III II I|I II IIII II IIIIII II IIIIII II |I III) II II II 


LI II LI LI II II II II II osvgetlinel || о II II II II II) II |IIIIII) IIIIIII)IIIIIIIII II) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIII)II)I)I)I)I)I)I)I)I)1))1))1)I) I) 
0 ferrorU II II II II II II LI II I езудекекко | | I II II II II I D LEE LU 
LI III II IIIIII I IIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIII) I) 
I II III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II III1III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
II II II II II II II II II IIII II II IIII II II IIIIII II II IIII II |I III) II |IIIIIII II IIIIII II II II 


LI II II II II II II II II II II II II III II III II IIII II II II II II |III)II III csvgetiinel ИЦ 
IIIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I LI LI II II II II II II II II II II II II II II II II II II I II II” II II IIII II II II IIII II I|III III) II 
LI II II II II II II II II 

LI II II II II II II II II II II I II II I) I) I II II II II II II II II II II II II II III IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II II II II II II II II II II II II II || 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
LI LI II LI 

L III II II II I) 


74 уз Chiba-pub.coM 
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LI II II II I) II II II IIII II "..."ППП 
I II IIIIIIIIIIIIIIIIII IIIIII IIII II II II II 
LI II II II II II II II II I) ) III "000000 ""П 
L (| I) )I)I ""|)|)|)I)I)I)I)I)I)I)I) I) 
LI II LI LI II II II II II II II II) | | 
char *csvgetline(FILE *f); 
LI II II II I) II II II III II II II II 
LI II II LI II II II II II LI 0 хеб хлад \r\nll | | Sol 
100000000000000000 IL sort O I NULL“ 
LI II II II II II II II II II II I) II | |IIIII II мо 
LL IIIIII II II II II II II II II 
LI II II II II II II II II II II II II II II II II II II II II II 
char *csvfield(int n);j 
LI LI 0| | I) | | II LI 
LI LI I esvgetiinellli D LH II II II || aD |) | | 
ШП nsor | I | I II LI LI II II II II II NULLI 





LI II LI LI II II I) 
0000 "..." I IIIIII II IIIIII II IIII II | 
П"..."ПШП "" | 'I/III II II IIIIII II IIIIII II IIII II | 


I IIIIIIIIII IIIIII IIIIII IIIIII IIII II II II II 
LI IIIIIIIIII II II IIII II II II II II 
LI II LI LI II II II II II II 00 чо 
LI IIIIII II IIII II II II II II 
LI IIII II IIIIII IIIIII IIIIIIIIII II II II II II II II 
LI LI I esvgetiinell D DH II II II II II II II l 
int csvnfield(void); 
LI LI csvgetline | lll D II II II II II | | 
LI LI I esvgetiinell | I D II II II II II II II II II II II II II 
LI LI II II II II II II II II II |) I) I) I1)|) а 00000 osvfielal csvnfiledl 
csvgetline[][] LCLII |I |I || II II II III) I) II II IIIIII II IIIII)II)I II IIIII)IIIII IIIIII II) 
LI II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II |III II II II II II II I | 
LI II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II II II II II II II II II I | 
LL II IIII II IIII II II II II 
LI II II II LI LI LI LI есзудев ла (I II | I II II II II II II II II II II II II II II II II I) II II 
LI II II II II II II II osv. (I II II II II II II II II II II II II II II II II I I |) |) ез“.е0 L 
LI II II II II II II I) I) I) I) I) II II | |I II IIII III esv.nli 00 C5V.CII II II II II II II II II II 
I IIIIIIIIII IIIIII IIIIIIII IIII II II II II 


ө 1 11 I III II I LI 9 II I 000“ 0000 90) DD NULL UUUUUUUU 80906) ООО por 
HU I I IIIIII IIIIII IIII II IIIIIICII IIII II III II II IIIIII III)I)II)II)II oF) — 0 


Chi à*bub.CoM ишпш н 43 





L II II II II II I) 


Za CSV.h: interface for csv library +/ 


extern char «csvgetline(FILE +f); /+ read next input line +/ 

extern char «csvfield(int n); /* return field n «/ 

extern int csvnfield(void); Ze return number of fields »/ 
I IIIIIIIIIIIIIIIIII II II I |) splitU I) II II) II |I | I III statice[ II II II II lt II 
LI I III IIIIII II III III IIIIIIIIIIIICIIIIIIIIIIIIII IIIIIIIIIIII II 

enum { NOMEM = -2 +; /* out of memory signal +/ 


static char «line 
static char +sline 


NULL; /» input chars «/ 
NULL; /» line copy used by split +/ 


static int maxline = 0; /* size of line[] and sline[] «/ 
static char ««field = NULL; /« field pointers »/ 

static int maxfield = 0; Za size of field[] »/ 

static int nfield =0; /* number of fields in field[] */ 
static char fieldsep[] = ","; /« field separator chars »/ 


LI II II II II II II II II II II II II IIII II II III II II |I III II II IIIIII II II IIII II II III) II || 

LI II II II II II II II II II I) I I | III IIIII I lineUUUUUU sriinell II I| || 
1106CI| II II II II II II II II II II II II III) I) |IIIII)IIIIII)IIIIII fielal D 5911”დ|III II II l 
LI LI II LI II II LI IILI IIII II IILI II II II IILII III ab, са", e" £” ,,” gh” ПОП 
LI II II II II II II II II II II II II III II II IIII II II II 


e U анла 


sline 





field 0 1 2 3 4 


L | | esvgetiinellll | | | | 


Za csvgetline: get one line, grow as needed +/ 
Za sample input: "LU",86.25,"11/4/1998","2:19PM",+4.0625 »/ 
char «csvgetline(FILE «fin) 


i 
int i, C; 
char «newl, «news; 
if (line == NULL) £ Ze allocate on first call +/ 


maxline = maxfield = 
line = (char +) malloc(maxline); 
sline = (char +) malloc(maxline); 
field = (char ++) malloc(maxfield«sizeof(field[0]2); 
if (line == NULL || sline == NULL || field == NULL) { 
reset(); 
return NULL; Za out of memory */ 


for (i20; (c=getc(fin))!=E0F && lendoflineCfin,c); i++) { 
if (1 >= maxline-1) 1 Za grow line «/ 
maxline »= 2; /* double current size «/ 
new] = (char +) realloc(line, maxline); 
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news = (char *) realloc(sline, maxline); 
if (newl == NULL || news == NULL) í 
reset (; 
return NULL; Za out of memory +/ 





line = newl; 
sline = news; 


line[i] = c; 


line[i] = '\0'; 
if (splitO == NOMEM) 1 
reset(); 
return NULL; /* out of memory «/ 


1 
return (c == EOF && i == 0) ? NULL : line; 


LI IIII I IIIIII II III Line | I II 0000 XC2110CI  |I II II II II I I I I I I)I)II) I) I) 
LI LI 2.6|| II II II II II II II IU slinel 1апе ПОО 00 csvgetline 
LI LI seiitc[ |I II |I field II II II II II II II II II II II II II II II II 0 0 II 0 0 0 I) II II 

I II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIII II I) 
LI II II II II II II II II II II II II II II III)I) |III)I IIII)I | resetD II II DL II D II II II II I) 
LI LI LI II II II II LI II I csvgetlinel|I DB II II II II II II II 


/* reset: set variables back to starting values +/ 
Static void reset(void) 


free(line); /* free(NULL) permitted by ANSI C */ 
free(sline); . 

free(field); 

line = NULL; 

sline = NULL; 

field = NULL; 

maxline = maxfield = nfield = 0; 


OO endofline | II II II II II II II BO D IIIIII IIII II II IIIIIIII II II IIIIII III) II 
| EOF| | 
/ endofline: check for and consume Nr, Xn, NrNn, or EOF # / 
pue int endofline(FILE «fin, int c) 
int eol; 


eol = (c=='Nr' || c=='Nn'); 
if (c == 'Nr') í 
C = getc(fin); 
if (c != 'Nn' && с != EOF) 
| ungetc(c, fin); /» read too far; put c back «/ 


return eol; 


I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))I)I) I) 


LI II LI LI II II II II II II II || 
LI LI LI II I | |I 98LXLCXII II II II II II II II II II II III IIII II III II III IIIIII IIII II II 
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LI II II II II II II III)II)IIIII) IIII))I splitU II II II II II II II II OO III) II I) I) I) II II D] 
LI LI II strtok II II II D II II II II II II I) 


LI (II) III III 1) I ) I) I) I )I sec II III Hu D II II |IIIII OL EL OE II UL OE BE II II 
I I III1IIIIIIIIII II II IIII II II IIIIII II IIIIIII II II |II11II |II|,IIII1III |I|II1III II |II|I11 
LI LI LI LI II 

/* split: split line into fields x/ 

static int split(void) 


char «p, ««newf; 
char «sepp; /» pointer to temporary separator character »/ 


int sepc; /* temporary separator character +/ 
nfield = 0; 
if (line[0] == "N0") 
return 0; 
strcpy(sline, line); 
p = sline; 
do 1 


if (nfield >= maxfield) 1 
maxfield += 2; Za double current size */ 
newf = (char ++) realloc(field, 
maxfield « sizeof(field[0])); 
if (newf == NULL) 
return NOMEM; 


field = newf; 
I 
if («p == წწ" | 

sepp = advquoted(++p); Ze skip initial quote +/ 
else 


sepp = p + strcspn(p, fieldsep); 
sepc = sepp[0]; 
sepp[0] = "MT: Za terminate field »/ 
field[nfield++] = p; 
р = 5000 + 1; 
} while (sepc == ','); 


return nfield; 


1 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI LI II II II II II II III) | II advquotedlUUUUUUUUUUUUUUUUUUUUUO 
LI II II II II II II II II II II II II II II II II II III) IIII)I)I strespn(p, UUUUUUUU 
LI LI II IIIIIIIIIIIICII II II 5 II II II II II II II II IIIIII II IIIIIII)IIIIIIIIIIIIII II) 

LI LI LI II II II II II II II II II II II II II | |I sdavauetea] II II II II II II II II II II II II II I) 
LI LI II II II II II II II II II II II II II II II II II IIII II II III) II II IIII II IIIIII IIIIII I 
"86C"ძ6CLI! II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II 
I II II II II II II II II II II IIII II III II IIIIII II IIII II III II |II)II)IIIII) I) Microsoft] 





/ó 000000 (пачрирсом 
DD 
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/* advquoted: quoted field; return pointer to next separator «/ 
static char «advquoted(char +p) 


int i, j; 
for G = j = 0; p[j] != 'NO'; i++, j++) 1 
if (plj] == '"' && pl++j] != °") í 


/* сору up to next separator or NO «/ 
int k = strcspn(p+j, fieldsep); 
memmove(p-i, р+ј, k); 

1 += k; 

1 += К; 

ргеак; 


} 
pLi] = p[j]; 
p[i] = 'N0'; 
return p + j; 
P 
UUUUUUUUUUUU csvfielall сѕупғіеіа 0000000 
/* csvfield: return pointer to n-th field «/ 
char «csvfield(int n) 


if (n < 0 || n >= nfield) 
return NULL; 
return field[n]; 


Za csvnfield: return number of fields «/ 
int csvnfield(void) 


return nfield; 


ILIIIIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
III 9IIIIII LI I JI III III LI II III II I LI III IL III III 00000 
Za Csvtest main: test CSV library +/ 
int main(void) 
int i; 
char «line; 


while (Cline = csvgetline(stdin)) != NULL) í 
printf("line = ‘%s’\n", line); 
for (i = 0; i < csvnfield(); i++) 

printf (Cfield[%d] = ‘%s’\n", i, csvfield(i)); 


return 0; 


LI II II IIIIIIIICII II II III II II II II IIII II IIIIIIII II IIIIIII) II IIIIIII)IIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II II II II IIIIII II II IIII II |I III II |IIIIIII II IIIIII II IIIIII II II II 


004-1 II II III IIIIII III II IIII II III IIII II III II III II IIII II IIII II II II II II II II 
LI II II II II II II II IIII II II III II IIIIII II III II IIIIII II IIIIIIIIIIIII)IIIIIIIIIIII II) 
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LI II II II II II II II II IIII II II III II II IIIIII II IIIIII II IIIIIIII IIIIII I) 


0042 IIII II II II II II II II II II II II II II II II (გ) II IIII IIIIIII ტხ)I)I II IIII IIIIII II I) 
ПОЧ 0 II II II II I (III 9II II IIII II II III II IIIIIIII II II II 


004-3 (|I II II II II II CII II II II II II II II II II II II II II II II II III II II II II II IIII II II II 
LI LI I II I мо II II II II II II II II II II II II II IIIIII II II II II II1II)I II II |I IIIIII I) II | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI II II II II II II II I |I I | reset II II II II II II 


004-4 |I (LI II II II II IIIIII C<VII II II II II II II II II II II II II II IIII II II II II II II II II II 
LI LI LI II II II II II II II II II II IIII II III) II II II II) I) III) I ezincefl [D DO D B DEO III) 
LI LI LI II II II II 9II II II II II II II II II II || 
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LI II I II I I I C++ ЧОО (C5VII II II II II II II IICII) II II III II II IIII II II IIII II II II 
I II II II II II II II II II II III II II II III II II |IIIIII)I)IIIIIII CUUUUUUUHU C++ 
L III I I III II C++! II II II II II II II II II II О I) I) I) О II II II II II II II II II II II II II 00 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II 

О C8VII II II II II II II II II II II II II II II II II II II II II IIII I I) II II II II II II II II II U 
LI IIII I |IIIIIIII IIIIII I IIIII) I) IIII)III C5VII II II I|IIIIIIIIIIIIIIII)I)I)I)I)I) I) 
LI I II II II II II II II II II II II III) II III)IIIIIII C=VII II II II 


class Csv 1 // read and parse comma-separated values 
// sample input: "LU",86.25,"11/4/1998" "2:19PM" +4.0625 


public: 
Csv(istream& fin = cin, string sep = ",") : 
finCfin), fieldsep(sep) 1] 


int getline(stringů); 
string getfield(int n); 
int getnfield() const ( return nfield; 1 


private: 


istream& fin; // input file pointer 
string line; // input line 
vector<string> field; // field strings 

int nfield; // number of fields 
string fieldsep; // separator characters 


int splitO; 
int endofline(char); 
int advplain(const string& line, string& fld, int); 
E int advquoted(const string& line, string& fld, int); 
LI III II I IIIIIII III) II)IIII I) 00000 C5=VII IIII|IIII)IIII)IIIIIII IIII I) 
I 1III1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 


LI II II II II II II II II II II II II II |I Cel stringi vectorU II II II II II CU II II I) 
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00000 string II II II II LI II II II ” II IIII II II II” II II I|I|II II II II II IIII IIII 90 
LI LI I II I мол II II II II II II II II II II II II II Csv::getline|l] 
II II II II II II II II II II II II IIIIII II II III II II II IIII II II IIII II II IIII II II II III) I | 


// getline: get one line, grow as needed 
int Csv::getline(string& str) 


char c; 


for (line = ""; fin.get(c) && !endofline(c); ) 
line += C; 

splitO; 

str = line; 

return !fin.eofO; 


1 


L LI II +=II II II II II II II II II II II II II II IIII 0 II II 0 0 II 
l|llendotftline|] II II II II II II II II II II II II II IIII I) II II IIIIIII)II II IIIIIIII II) 
LL III III IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


// endofline: check for and consume Nr, Nn, \r\n, or EOF 
int Csv::endofline(char c) 
1 


int eol; 


eol = (c=='Nr' || C==” VI”); 
if (c == 'Nr') d 
fin.get(c); 
if C fin.eof() && c != 'Nn') 
fin.putback(c); // read too far 
} 
return eol; 


1 
LI LI LI II LI || seliti 


// split: split line into fields 
int Csv::splitQO 
4 


string fld; 

int i, j; 

nfield 2 0; 

if (line.lengthO == 0) 
return 0: 

120; 


do 1 
if Gi < line.length() && line[i] == '"') 
j = advquoted(line, fld, ++i); // skip quote 
else 
j » advplain(line, fid, 1); 
if (nfield >= field.sizeQ) 
field.push back(Cf1d); 
else 
field[nfield] = fld; 
nfield++; 
1 j + 1; 
1 while (j < line.length OQ); 
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return nfield; 


(DUU C++ 00000 strespn U 0000 seriit[]advquotedl|lll[] 
advquoted[] C++] || [| || find first 0C1XIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)!II 
s.find first of(fieldsep,J)llllllll sU || 3l EH ELE] E] E] E] EH] | 2ле1азер | U 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
LI LI I II IIIIIIIIIIIIIIIIIII III IIIIIIII) Zort II I) I) II II IIII IIII £2al II II LU LU I) 
L II II IIII II II II II II II 


// advquoted: quoted field; return index of next separator 
int Csv::advquoted(const string& s, string& fld, int i) 
i 
int j; 
fld = ""; 
for (j = i; j < s.lengthO; j++) { 
if (s[j] == ”"” && 5(++11 != 7") 4 
int k = s.find_first_of(fieldsep, j); 
if (k > s.length()) // no separator found 
k = s.length(); 
for (k -= j; k-- > 0; ) 
fld += 5[]++]; 
break; 


] 
fld += s[j]; 
1 


return 1; 


} 


ПП find first 0LIIII II II II | advplainl U UUUUUUUUUUUUUUL 
LI II II II II II II II II III II II IIII II II II) II II IIIII)I I | sstrospnUUUU C++! 0 LI 
LI IIIIIIIIIIIIIIIIIIII II II I) 


// advplain: unquoted field; return index of next separator 
int Csv::advplain(const string& s, string& fld, int i) 


1 D D 
int 1; 
1 = s.find first of(fieldsep, 1); // look for separator 
if (j > s.length O2 // none found 
1 = s.length(); 
fld = string(s, i, 1-1); 
return j; 
} 


LI || Csv::get£ieid]II D II II II II II II OD D D II IIIIIIIIIIII II) 


// getfield: return n-th field 
string Csv::getfield(int n) 


if (n < 0 || n >= nfield) 
return "" 

else 
return field[n]; 


} 
LI II II II II II II II II IIII II II IIIIII II IIIIII II II II 
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// Csvtest main: test Csv class 
int main(void) 





string line; 


Csv CSV; 
while (csv.getline(line) != 0) £ 
cout << "line = “" << line <<" "Хп"; 


for (int i = 0; 1 < csv.getnfield(); 1++) 
cout << "field[" << 1 << "] = '" 
<< csv.getfield(i) << "'An"; 


} 


return 0; 


} 

LI II II II II II IIIICII II II II II II II II I I) II II | | 30000! II II ОБ II II II II II II 000 
LI LI II II LI II I II I O Cc |) II II II ОС) 0 | 40%L 4000 000 Џтаккоуј D | I II I I II 
I IIIII II II II II II II II II II IIII IIIIII II II II IIII II II II II I I(++II 00000 О 20%0 I) II 


L L 4-5 LI LI C++ I LI LI II LI II LI L || LI орекавок (III II II II II LI II I C8V I11(II II II II L 
0046 000 Javal ПО C5VII II II II II II II II II II II II II II II II II II II II II II II I) H 
0047 D C++I 0 II C=VII (II LI II II II II LI вз то О 00 О 


I 4-8 С++ 00000000000 C5VII II II II II II II II II II II II II IIII II II II II II II 
LI II II IIII II II II IIII II IIII II IIII IIIII III II III IIIIII IIII IIIIIIII CIIIIIIIIIIIIII 
LI I II II II II II II III II II II III II IIII I|III II IIII II IIII II II II II) esvaewl II II II II II 
LI LI II II II II II || 
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I II II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIII I) I) 
LI II II II II II II II II II II II II II IIII II II II II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 
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LI II II II II II II II II II II II II III II II III II II IIIIII II IIIIII II II II 

I III1I1IIIIIIIIIIIIIIII)I)I)I)I)I)I))I))I))))1)'“:!) UUUUUUUUUUUULU 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II I|I I|I II | 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II I|I D II D] 
LI II II II II II II II II III II II IIII II II IIII II II II 


I II II II II II II II II II II II /I ,I ,I о ооо I I I I d dg II II II II II II II II II II /| | 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
I II II II II II II II II II II II II III II II II |IIIIIII II II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII D] 
L| II III IIIIIIIIIIII)IIIIIIII II IIII I) 

LI LI II II II II II II II IIII II IIII II III II III II IIII II IIII II IIII II IIII II IIII II IIII II 
CII LI II LI LI I0CII II II II II II I) II II II II II /I |I |I II II II II II IIIIIIIIIIIIII1I1)IIII II II) 
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LI LI II I LI1XII) |) II II II II II I) 


extern FILE _ 10ხI NFILE]; 
Zdefine stdin (4 iob[0]) 
define stdout (&  iob[1]) 
define stderr (რ | iob[2]) 
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char c; 

putc(c, fp); 

fputc(c, fp); 

fprintf(fp, "XC", c); 

fwrite(&c, sizeof(char), 1, fp); 
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LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II I IIIIIIII II II II II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
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LI CII LI IXCII II II II II II II II II II II II )IIIII) I)IIIIIII)I III) FILE*UUUUUHULU 
LI II II II II II II II II III II II IIIIII II II III) II II III)II)IIIIIIII) II IIII)I) STLUUUU 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII D II D] 
LI II II II II LI 

LI LI II II II II IIII II II IIII II IIII II III) II IIIIIIIII)I)IIII CDL UL mem... Ú 
ПП str.. UUUUUUUUUUUUUUUUUUUUUUHUU (OU freadl 
twrite[|l] LI |I | xeaal) wreite(D [D II II II II II OD II II IIII II II II II II IIII II Unixi I | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
LI II II LI II II II II II II II II II II II || 

LI LI ”II II II II II II 000 w.exell II II II II II II II II II II II II I|I II II III) II I) II L 
LI II II II II II II II II II II II II II II II IIIII)I)IIIII) меъ II II II II II II IIIIIIIIII I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II IIII II II IIIIII II IIIIIIII 0l I) 

II II II II II II II II II II II II II II II II II II II II II IIIIIIII D CODO COLE DEO BO DEO I) 
LI I II II II II II II IIII IIIICII II IIII II II IIIIII II IIIIIIII II D DEB 0000000010 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II I I I III) IIIIIIII (00  1CLI)I|I II II II II II II II II II II II II II II II II II II II D] 
LI II II LI II II II II II I II II II IIII II II II 

LI II II II II II II II II II II II II II II II I) II II II II II II II II II II II II II II II IIII II II II II 
I I II II II IIII II IIII IIIIII III III II III II IIII III II III D CO IIII II II II II 


46 0100 


LI II II II (I II II II II II II II II II II II IIIIIIII II II IIII II II |I II1III II |IIIIII) i 
I II II II II II II II II II II II II II II II II II II II IIIIIIIIIIIIIIIIIIIIII 0] II 0 0000 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I III IIII II II II IIII III II III II IIII III II III IIIIII II II II 





Chin RU), an ი 92 


L LI I I C5VII II II II II II II II II II II II II II II II II IIII II I II IIIIIIIII) IIIIII III) 
L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II I|I II II II II 00000 
L II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II I,I II II II II 00000 
L II 1) 1 II II II I IIIII)II)I)I)I)I)I)I)I)IIIIIIIIIIIIIIIIIII II о 000000 reset 
L II 1 1 II II IIIIIIII II I) II II II 

C++ Java] D) U LI I I IIIII III 00 0 0 )I)IIIIIII)I)II)IIIIIIII)IIIIIIIIII II 
L II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II I,I II II II II I|I II II I)I II I 
L L| || I II III IIIIIIIII III III III C5VII II II II II II II II II II II II II II II II II II II II I 
LL I 1 1 I II |IIIIIIIIIIII II II II II 

LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII CIL || 
L | C5VთCL11:1CI! |I II II II II II II II II I BO D BL ) ) OD DO II II (I II II II II IIIუ)IIII II II 
L II II II II II II II II II II II II II II II II II II II II ао II II II II II II I,I II IIII II I|I II II I)I II I 
LI L| I III III IIIIII I )II)I)IIIIIIIIIIIIIII I) 

.strcpy(csvfield(1), csvfield(2)); 
L I III) ე) ) ) 1 I II II II IIII II II III IIIIIIIIIIIIII II II II (IIII II IIIIIIIIIIIIII II) 
ПО XIIIIIIIIIIIIIIIIIIIIII IIII II II II II II I I |) esvaetiinel lul II II II II II II UU 
LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:IIIIIIII II esvaetiinellül II II II II IIIIIII) I) 
L II II IIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)II)I) I) I) 


char «p; 


csvgetline(fin); 
p = csvfield(1); 
csvgetline(fin); 
/* p could be invalid here +/ 


C++) II II II II II II II II II II II II II IIII II III IIIIIIIIIIIIIIII II I) 

Java LH HL LI II II II II II II 0 0 II 000 О iae II II II II II II II IIII II II II I|I II II II 
IIIIIIIIIIIIIIIII IIII II IIIIII II IIII IIIIIIIIIIIIII IIII IIII II II Јама) markovl O | I | | 
ILIIIIIIIIIIIIIIIIIIIIIII III II О О О О О О О 0 С] 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 
LI II LI II II II II II II II aval U II II II II II II IIIIIII) II IIIIIIIIIIII II) 

L II IIIIIIIIIIIIIIIIIIIIIIIIIIII–=–! || |I II II IIIIIIIIIIIIIIIIIIIIIIIIII I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))I))I)I) I) 
I II II II II II II II II IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1))I) I) 
LI LI (I II II II II II /ICII II II II II II II II II II II IIII II II II II IIIIIIIIIIII II IIIIIIIIII II) 
LI II I III I II III C IC++ 00000 2LCXჯ1LII II II II II II II III) II IIIIIIIIIIIIIIII II) 
LI II II II II II II II II III II II IIII II II II II II II II II II || 


I II II II II II II II II II II II II II II I II) II II I II I II I I I II II II II II ооо I|I I|I II | 
I II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I II II II II II II II III II II IIII II II1II) II IIII II I|I II1II)IIIII)III C+VII III) I) I) II UL 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)IIII)I)I)I)I)I)I)I)I)I)I)1))1I)I) I) 
LI LI 


$6 пппппп Chiba*pub.co 
— 1 | 


C++! |I II II II II II II II II II II II II II II I IIIIIIIIIIIIIIII II II II IIIIIIIIIIIIII I 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II III I|II|III II D D D] 
LI II II II II II II II II II II |IIIII) Naval II II II II II II II II II II II II II II II II II II II II II II D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

Java LI LI II II II II II II II II II II II IIII UI Javal UUÛ 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
II I II II IIIIII II IIIIII II IIIIIIIIIIIIIIII IIIIII I) 

LI II II II II II II II II II II 1 I II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
I II II II II II II II II III) I II I|I II))I))I)II)I О |I II I 1III)IIIII II II1II1I1))I)IIIIIIII Cl 
C++ II II II II II II II II II II II II II I/I II II II II II II II II II II IIII II II II I) I) I) II II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II LI II II II II || 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I II II II II II II II II II II IIIIIIIIII II II IIII1IIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
LI IIIIIIIIIIIIIIIIIIIIIII=––|) U Ооо о I I ,IIუIIუIIუI II III II II I II II |I I|I I|I I|I II | 
L II I IIIIIII II IIIIII II II II I) 

LI II II II II II II II II II II II II II II II II II II II II IIII II II IIIIIIIIIIIIIIIIIIIII)I) I) 
LI LI II II Ја II II II II II II II II II II II II II II II II II 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI LI LI II II II II (I II II II II II II II II | | 5L+L0იX II II II II II IIIIC II KD II IIIIII U EE D II) 
LI II II II II II II II II II II II IIII I) II II |I II IIIIII II II II II IIII III) IIIIIIIIIIIIII1I II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II II II |IIIIII)III Naval II II II II II II II II II II II II II IIIIIIII II II II II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II I) 

I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
LI LI II LI II 


4.7 IIIIII II II II II II 


LI LI LI II II LI II II II II I) | | eberintfl]estrauel] II II II II II II II II l 
LI II LI II II II II II III) I III eerintfDI[ID D fprintf(stderr, .UDUUUUU 
LI II II II II II II II III) I) IIIIIIIII) I) | III III) <stdaarg.n> 0 D DEED U DE D I! || 
vperintf[J[]IIDU .. .UUUUUUUUUU staargUUUUUUUUUUULU 
va start IU II II II II UU va Cი2!!|IIIIIIIIIIIIII 90 II II II II II II IIIIIIIIII II I) 
LI LI 





Chi à*bub.CoM "ann Û 87 





#include «stdarg.h» 
include <string.h> 
include «errno.h» 


Ze eprintf: print error message and exit #/ 
void eprintf(char «fmt, ...) 


{ 


1 


va list args; 


fflush(stdout); 
if (ргодпате() != NULL) 
fprintf(stderr, "%s: ", progname()); 


va start(args, fmt); 
vfprintf(stderr, fmt, args); 
va, end(args) ; 


if Cfmt[0] != 'NO' && fmt[strlen(fmt)-1] == ':") 
fprintf(stderr, " %s", strerror(errno)); 

fprintf(stderr, "Xn"); 

exit(2); /* conventional value for failed execution +/ 


LI II II II II II II II II II II I |I ерезаЕе 1000 CHU strerrori II II II II II II D | | 
LI II LI II II II II II II (I II II II II II III II II II II I | «CღCL1»LLXII II II II |I | eerintfl || || 
LI II II II II II II II II II II IIII I III) III) IIIIIIII II) | CI11-L1II II III) II D III) II II D D] 
L| III III I IIII)IIIIIIIIIIIIIIIIII IIII I) 

LI LI LI II II | | დ8§LჯძაLI |I II II II II II II II II II II II II II II I) II |III eprintfl П 
LI II LI LI II II II II II II II || 


/* estrdup: duplicate a string, report if error +/ 
char «estrdup(char х5) 


d 


char st: 


t = (char +) malloc(strlen(s)+1); 
if (t == NULL) 
eprintf("estrdup(N"3.20sN") failed:", s); 
strcpy(t, s); 
return t; 


ПП ema11oc[] D II II D) ma11ocll II D II D I I | | 


Za emalloc: malloc and report if error +/ 
void «emalloc(size t n) 


1 


void «p; 


р = malloc(n); 
if (p == NULL) 

eprintf("malloc of Xu bytes failed:", n); 
return p; 


UD eerintf.hl D B II II II D II I) 


Za eprintf.h: error wrapper functions +/ 
extern void eprintf(char =, ...); 
extern void weprintf(char x, ...); 
extern char xestrdup (char +); 


99 ПППППП Chiba*pub.co 
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extern void xemalloc(size t); 

extern void »erealloc(void +, size t); 
extern char *progname (уота) ; 

extern void setprogname(char +); 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II U CEDE D D D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II U I|II|I D II D] 
LI LI I || setprognamel] prognamel][] II | | | | II II I | UO II | | CCL1»LXII D B II II I) 
LI LI II II II 


static char «name = NULL; /+ program name for messages +/ 


Za setprogname: set stored name of program #/ 
void setprogname(char *51г) 


name = estrdup(str); 


/* progname: return stored name of program +/ 
char «progname(void) 


return name; 


} 
LI II II LI II II II II II II II II II 


int main(int argc, char «argv[]) 
setprogname("markov"); 


f = Тореп(агам[1], "r"); 
if (წ == NULL) 
eprintf("can't open Ser", argv[i]); 
D 
LLIII II II II II II II I 
markov: can't open psalm.txt: No such file or directory 
L II II II II II II II II II II II II II II II II II II III IIIIIIIIII IIIIIIIIIIIII)IIIIIIIII II) 
L II II II II II II II II II II II II II II II II II II II II II II |I II II II II II I,I II II II II I|I II II II II II 
LI 1II1IIIIIIII II II II II II II IIIIIIII I) II II IIIIIIII)I II II II 
L II II II II II II II II II II II II II II II II II II III II IIIIIIII IIIIIIIIIIIII)IIIIIIIII) 
L II II II II II II II II II II II II II II II II II II II II II II |I II II II II II II II II II II I|I II II I)I II I 
L II II II II II II II II II II II II II II II II II а II II IIII ,I I II II II II II II II II II I|I II II I)I II I 
L II II II II II II II II II II II II II II II II II II II II II II |I II II II II II I,I II II II II I|I II II II II I 
L II II II II II II II II II II II II II II II II II II II II II II |I II II II II II II II II II II I|I II II I)I II II 
L II II II II II II II II II II II II II II II II II II II II II II |I II II II II II I,I II II II II I|I II II I)I II I 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II IIII |I IIII IIII III) 
L II II II II II II II II II II II II II II II II II а II II II II |I I II II II II I|I II II II II II II II II II I | 
L| L| III III IIIII )II)I)IIIIIIIII)II) I) 


I II II II II II II II II II II II II II II II I I I I I I I II I I I II II II II II II II II II I|I II II /| 
I II II II II II II II IIII II II III II III II II IIII II IIIII II IIIIIIIIIIIIIIIIIIIIIIIIIII) 


HERE ttn aaa 89 


uiuuuduuuuliuiuiluliliuiililiiüuliliüiülliilitlllilillLtLtlitLlLl 
LI III1IIIIIIIIIIIIII II 00000 0006 ons II II II II II II II II II II IIII II II II II II 
LI LI LI II LI LI II I esvsetiinellll II |) II lil III II) 0000 00000 000 I) 
NULLI] [| 

II II II II II II II II II II II II II II II II II II II II II II) esvsetiine[ll II II II II II II L 
LI LI II II II II II II II II II II II II II |I II II II II I|IIIII I|III II I|III |I |III II |IIII |I|1III IIII I) 
L LIIILI I II CU C++ Java II II II II II II II II II II II II II II II II II 0 0 II 0 0 II 0000 
I I IIII II II II IIII II II (I IIIII /II II II II II II IIIIII II II II II II II II I|I II I|I II II II II I 
деесћа |I II II LI LI |I I II III III III charl II II II II II II II II II II II II II II II II 
LI LI спак LI LI Û MCLL Û 

I II II II IIII II IIII II IIII II IIII II I|III II |II|II!I |I IIII II III II IIIII)IIIIIIIIIII I) 
LI I IIIIIII real (I II II II II II II II II II II II 00 0 II ЕЕЕ II II D) D D DL DOE D] D C] CE I) 
LI LI LL мам” || LI LI "О поса питье) | |I II LI II II LI II II II II II II II II II II II II II II II II 
LI LI 

LI LI III I III Реп XIII II II II II II II II II II IIIII)IIIII II III) IIIII)IIIIIIIIIII I) 
L LI II II II II II IIII II II II II II I II II |II)I)II)|I)I)|II)II I)) C++ 0 STLI II II Ul 
ხ811I (I II II II II II II II II II II II II II 

L II LI II II II II II II II II II 000000000000 000000000000 
L LI II II II II II II II IIII II IIII II II II II |I II |I|III |IIIII |IIIII ооо |IIIIIIIII I) 
00000000 UD II II II II II II II II II IIII II II II II II II II II I|I II II I|I II II II II II 
LI LI I LI L 

0000 Unix] CL II II II II II II II II II II II II |III)I)III)I) II)III II)IIIIIII– KOU 
LI L II II LI I II | еккподи II II II II II II II II II II II II II II II II | ШП зекекког ПОП 
LI IIIIIIIII II IIIIIIII II IIIIIIIIII II II II IIIIIIIIII IIII II 


include <stdio.h> 
include <string.h> 
#include «errno.h» 
sinclude «math.h» 


Za errno main: test errno */ 
int main(void) 


double f; 


errno = 0; Ze clear error state */ 

f = log(-1.23); 

printf("%f %d %sNn", f, errno, strerror(errno)); 
return 0; 


1 
LI LI L) 
папох10000000 33 Domain error 


LI LI II LI I დჯჯით! II II II II II II II II II II II I errno HD II II II ОПП 


LI II II II II II II II II II II II II IIIIII II II II IIIIIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


90 uuu (Мђа“риресом 
ЦО | 


LI III LI LI II II II III 11 III II II II LI LI II II LI II II II II II II II1I II II III II II II II II II ILI LI 
LI II II II II II II II II II 
LI Java[] LI Û LI II 





String fname = "someFileName"; 

try I 
FileInputStream in = new FileInputStream(fname); 
int c; 
while ((c = in.read()) != -1) 

System.out.print((char) c); 

in.close(); 

} catch (FileNotFoundException e) í 
System.err.println(fname + " not found"); 

+ catch (IOException e) { 
System.err.println("IOException: " + e); 
e.printStackTrace(Q; 


LI II II II II II II II II II II II II II III II III II III) III)III II) III reaal 0000-1 
LI II II II II II II II II II II II II II III II II II II II III)IIIIII)I)III)I)I თის!!! 1000 C II lI 
c++ II II II II II II I I I LIVII II II II II II II II II WO II II II I) II IIIIIII)IIIIIIIIIII I) 
LI LI LI | rogxceptionl] II D] D II L 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I I|I II II 
I IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1))I) I) 
I II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI LI 

LI LI CII II II II II II II II II | I set3mpel] 1engmel] LL BL D II II II II II II II II II II II II 
LI II II II II II II II II II II II II IIII II I|I II IIII II II IIII II II IIII II OLEO COLD IIIIII II II II 

LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)1))1))1))I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1))I) I) 
ПОО C=VII II II II III III III XC5CLII II II II II II II II II II II II II 0 0 00 0 0 0 0 0 D] 
LI LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II I) 


48 0100 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D DOE DEO II D] 
LI LI 

LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIIIIIII II I|I D II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III II D II D] 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II IIIIII II II II II II II III II II II || 
LI LI LI II II II II II II II II II II II 


estrdup failed 


Ghin NU) zooo 91 


L || III IIIIIIIIIIII) I) 
markov: estrdup("Derrida") failed: Memory limit reached 
L LI LI I estrdupl II II II II II II II II II II II II II II II II II II II II II DO. II II II B II II II E] 
L II III IIIIIIIIIII I) 
LI IIIIIIIIIII II II II IIII III II II II II II II IIIIIIII)II II IIII IIIII)I) I) II II 
/* usage: print usage message and exit «/ 


void usage(void) 


fprintf(stderr, "usage: %5 [-d] [-n nwords]" 
" [-s seed] [files ...Jin", ргодпате()); 
exit(2); 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))I) I) 
LI II II II II II I | |IIIIIIIII)I))I) III syntaxerro&illli)lil] estrdup 
failed(estrdup[]l] D II II II II II II II II II II I|I II II II l 

LI II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIII II I) 
I III1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIII1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II IIII II II IIII II II IIII II II IIII II II III) I) || 

LI II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II I) 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
L| LIIIIIIIIIIIIIII 9.) 00 IIII II II I) 

LI II II II II II II II II II II II II II II II II II II II II IIIIII II d HOD OO E DO BO LED I) 
LI I II III IIIIII IIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII ed II I|IIIIIIIII IIIIII II) 
LI IIIIIIIIIIII IIIIIIII II II I) 

I II II II II II II II II II II II II II II II II II II II II IIIIIIII II IIIIIIIIIIIIIIIIIIII I) I) 
LI LI II II LI II LI II II II II II II IILI |IIIILI III IIIIII III II)III |IIIIIIIIII II 00 "000 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II II IIII 000000000000 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II LI II II II II || 

I II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIII II I) 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIII1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI 

I II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II LI II II LI II LI II II IIIIIIIIIIIILI C Abandon” (II II JU control-Z [| 
LI II II II II II II II II IIII II II IIII II IIIIII II I|I II IIII II IIIIII II II IIII II II III) I) | 

II II II II II II II II II II II II II II II II II II II II II IIII II II EDO COLO OLD BO LED I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 


92 зоп: China*pub.toM 
— H| 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I II II II II III II II IIII II II IIIIII II II 


LI LI II LI 


Frederick P. Brooks, Jr. [| LI O I) O D] II U (The Mythical Man Month[] Addison-Wesley[] 
1975[] 19950 II II II XI II II II II II II II II II II II IIIIIII) II III)I)IIII)IIIII)IIIIIIIIII II) 
L II II II II II II II II II II IIII II II III II II II II II II II I) II II I 

LI II II II II II II II II II II II II II II II II II IIII I|I II II II II IIII IIII III IIIIIIII II III) 
L LL I I III I IIIIII) )IIIII)) John Lakosh | I I) II II C++! |) II 00 (Large-Scale C++ 
Software Design|] Addison-Wesley[] I996) [] HL] E] E] EE E] E] E] EJ E] E] E] | | || | | €] U U 
David Hanson[] [| CU U U LI | (C Interfaces and Implementation[] Addison-Wesley[] 1997)|| 
L II II II CII II II II II II 

Steve McConnell[] LI I) || U II (Rapid Development|] Microsoft Press|] 1996) O O | 
LI LI II II II II II II II (I III II II II II II II II II II II II I,I II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II IIII II IIII I IIIII)I)IIII)I)III)I) Kevin 
Mullet[] Darrell Sano[] [] EL] E] E] E] E] E] E] II II III I I | (Designing Visual Interfaces: 
Communication Oriented Techniques[] Prentice Hall[] 1995)|] Ben Shneiderman[] |) OU O UUU 
L EE EE EL EL E] E] EL HL ШШ 00 (Designing the User Interface: Strategies for Effective Human- 
Computer Interaction[] |) 3_ |) Addison-Wesley[] 1997)[] Alan Cooper] I LI II |I E] E] E] Û E] 
ПОО |) (About Face: The Essentials of User Interface Design[] IDG[] 1995) [] || Harold 
Thimbleby[] OU O I) I) I) I) II U (User Interface Design|] Addison-Wesley[] 1990)[] 





гирен 


0590 | || 


bug. 

ი. I IL III I IIIIIIIIIIIIIIIIII IIIIII IIIIIIIIIIIIIIII II II II 

1889[] || Pall Mall | | 30 ПО 1/1| | II II II II II II II II II II II II II II II II II II L 
LLIIIIIII bug” —0 II II II II II II II II II II II II II II II II IIII II IIII II II 
LI (LI IIIIIIIIIIIIIIIIIIIIIIII I) 


LI LI LI II II II II II II 20 


LI II II II II II II II II II II I II II II I ,)I II II II II II II II II II II II II II IIIIIIII dl II II 
LI LI II II LI II I II II LI II II II II II II II II II II II (вче) bug (I II II II II II II II II II II II H 
LI II II II II II II II II II II II II III II II II IIII II IIIIII II IIIIII II II II 

LI II II II II II II II II I II I II II II II II II II II II II II II II II II II II II IIII II II I|I I|I II II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))1უ)I) I) 
LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II II III II II II II IIII III II II II || 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
| ==0 II II О О О О О О 0 0 0 00 0 О III ——ПШПППППППППППППП 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIII)III)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI III-II ИШЕН ЩЫ ШШ ШЕ LI H lll 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I|I II II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II LI II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II I II IIII II II I|I I|I II II 
LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II II III II II II II IIII III II II II || 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)III)II)I)I)I)I)I)I)I)I)I)I)1))I))II I) 
LI III II III II LI I LI II LI II II LI III II II LI 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I|I II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I)I)I) I) 
II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)III rottu 
LI II II II II II II II II II II II II II II II II IIII II II III II I|IIII)I)IIIIII)IIIIII soot? [I II I) 
I II II II II II II II IIIIII IIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) D] 
LI LI 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II dl 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)IIII)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II II II II II II II II 


94 onnnn: (hiña shu COW 
— ta 


II II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIII) I) 
LI I I IIII II IIII IIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 6000000 
LI LI II 


5.1 DULL 


LI II II II II II II II II II 1 1 II II II I II II II II II II II II II II II II II II IIIIII II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II U CEDE D II D] 
LI II II II II II II II II II II II II III II II II |IIIIIII II II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II U DEDE D II D] 
LI II LI LI II II II II II II II || 

LI II II II II II II II II II II II II II II I II II II II II II II II II II II II II II IIIIII II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II U I|II|I D II D] 
LI II II II II II II II II II II IIII II II II I|III II II (I IIIIII II III IIII II IIIIIIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) I) 
II III I IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIII II) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II II 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1))1)I) I) 
I II II II II II II II II IIII II II III II II IIIIII II I/I III II D III II |I IIIIII |IIII1III II II II 

LI II II II II II II II II II II II II II I II II II II II II II II II II II II II II II IIII II II II I|I II II 
LI II II II II II II II II II II II II II III II II II IIIIIIII II IIIIIIIIIIII IIIIIIIII)IIIIIIIIIII II 
I II II III IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II II II II II II II II II II II III II II IIII II II II 

LI II II II II II II II II I I I II II II II о II II II II II II II II II II II II IIIIII II II I|I I|I II II 
I II II II II II II II II IIIIIIIIIIIIIIIIIIIIII III IIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II II IIIIII IIIIIIIIIIII IIIIII II IIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)უ)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1უ)I) I) 
LI LI LI LI 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I|I II II 
I II III IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I II II II II II II II II II II II II IIIIII II II |IIIIIIIII II IIIIIIIIIIIIIIIIIIIII)IIIIIIIIII II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI LI II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I|I II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 
LI II II II II II II II II II II II IIII II II IIII II II1I II II IIII II |I IIIIII IIIIII II II IIII II II II 





Chi HILD ven п А) 


LI III III IIII II IIII III II III II II II II II || 
5.2 |I II LI LI II II II H 


LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
LI II II II II II II II II II II II II 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II EO CO IIII II II II II 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
LI LI II LI 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIIII II II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LL III IIIIIIIIIIIII I) 

LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II 
I LI II II LI II LI LI II II II II II II II II II II II II II II II I II II II IIIIII” II IIII II II II II II II 
LI I II II II II II II III II IIII IIII II IIII III II III II IIII CIIII II II II II | 


2 int n; 
2 scanf("%d", п); 
LLII I) I) 


int n; 

scanf("%d", 8n); 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII KU 
I IIIIIIIIIIIIIIIIIIII II II 

[| printf[] scanf II II II II II D UL EL UO HELD BED. DU II 


2 int n = 1; 

2 double d = PI; 

2 printf("9d % Ал", d, n); 
I I II II II II IIIIII IIIII II|II II IIII II IIII II IIII II III (III II II|IIII II|III)I IIII II II II 
LL III III I I | Sun SPARCO U II I II I III I I) I I ))II)I)I)IIII)IIIIII I) 
L IIIIIIIIIIIIIIIII II LU 


1074340347 268156158598852001534108794260233396350N 
1936585971793218047714963795307788611480564140N 
0796821289594743537151163524101175474084764156N 
422771408323839623430144.000000 


LI II II II II II II II II II | scan£[] || double | II II II | %11!) | I II I) || stUUUU 
LI II II LI II II II II II II II II |III II | scanf printf LH I II II II II II II II II II II II II || 
GNU LI LI || თCCII (I II II II II II II II 0000 ცძლCII II II | реза || || | | 


96  nnnnnr ČhinabuhotoM 
————— | 


x.c:9: warning: int format, double arg (arg 2) 
x.c:9: warning: double format, different type arg (arg 3) 


LI II II II II II II IIII II 0 0 II IIIIII II IIII IIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI LI II I malloc[] геа11ое | [] пе II II LI II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


LI LI LI II II II II II II II II II II I II II II II II II I II II II IIIIII ао II II II II II) B II II II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|II|III II I|I II II 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II II III 000000000000 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II |IIII|I I|I II /I 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II B DL DEL D II D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II LI 


I II II II II II II II II II II II II II II ,I ооо I I I I d dg II I II II II II II II II II II /| 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III II D II D] 
LI I I I IIIIII II IIIIII II IIIIIIIIIIIIIIII IIII II 





? for (i = 1; i < argc; 1++) 1 

? if (агам [1] [0] != '-') /» options finished +/ 
? break; 

? switch Сагам[71] [1]) 1 

? case 'o': Za output filename »/ 
? outname = argv[i]; 

2 ргеак; 

2 case 'f': 

? from = atoi(argv[il); 

? break; 

? case 't': 

? to = atoi(argv[1i]); 

9 break; 

გ 


LI IIII1IIIIII II IIIIIIIII) II IIIIIII)I)IIIIIIII)I)II IIII)I)IIII)II -o-JUUU 
L II II II II II II II II II II II II II II II II II II II 

outname = Фагам[1] [2]; 
ШШШППШПШПППШПШПШПППШШПШППШПШППППШПШПП -£122380 0 0 D LU LU LI III) 
LLII I II II II II II II IIII О II II II II II II II II II II III) I)I)I) 0000 case II II II II 

from = ато (багам [1] [2]); 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II III) II 
LIIIIIIIII II II IIII II IIIIIIIIIIIIII II II 

LI LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II I 
L LI II II II II II II II II II II II II II II II II II I|I II II II II II II II III) II IIII I) II 


I II II II II II II II II II II II II ,I II I ооо о /I |IIუIIუIIIIუI II II II II II II უI /I |II|I I|I LL 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI LI II II II II II II LI II II II II LI II II II II UUUUU IIII II II III IIIIII 19970 70 l 


სასას ეი 97 


LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II II III II II II II II II III II II II I | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))I))I)I) I) 
LL III III IIIIIIII II II I) 


L II II II II II II II II II II II II II II II II II I|IIIII IIII II |III |III II |III II IIII II IIII II III) 
L LI II II II II II II II II II II II II II II II II II II I|IIIII I|I II II |III |I |IIII II |IIII |II|IIIIIII I) 
LI LI II II II II II II II II II II II II II |I II ооо ооо II |III |I |IIII II |IIII |I|IIIIIII I) 
I IIIIIIIIIIIIIIII II II IIIIIII II I IIIIIIII IIIIII IIII II 

LI I IIII)IIIIIIIIIIIIIIIII II 20 II II II II|II II II |I II IIII IIII III) 0 0 IIII IIII III) 
LI LI LI II II II LI (| icmp L] asort) 

int arr[N]; 

qsort(arr, N, sizeof(Carr[0]), icmp); 


LI II II II II II II II IIII II II II II II II II semel LU L | | 


? int arr[N]; 
? qsort(arr, N, sizeof(arr[0]), scmp); 


I IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI LI II I II III) III III ops II II II II II II II II II II II (I II II II OUI 


strcmp(Ox1a2, Ox1c2) ["strcmp.s":31] 

scmp(pl = 0x10001048, p2 = 0x1000105c) ["badqs.c":13] 
qst(0x10001048, 0x10001074, 0x400b20, 0x4) ["qsort.c":147] 
qsort(0x10001048, Ox1c2, 0x4, 0x400b20) ["gsort.c":63] 
main() ["badqs.c":45] 

..istart() ["crtltinit.s":13] 


L II II II II II II 0 steem! HH II II II II |I strem D II II II II II II II II II II II II L 
LIIII II II II II II II II II II II II III II II IIIIII II II II II I III I |IIIII)II)IIIIII)IIIIII I) 
Бадав. 210 O 130 UU 

return strcmp(vl, v2); 
LILIIIIII1II II IIIIIIIIII II II II II II II 

L I IIII II II II II II II II II II II IIII II II II IIII IIII II II IIIIIIIIIIIIIIIIIIIIIIII II) 
L LI I II IIIIIIIIIII I) I) 


I IIIIIIIIII II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II IIII II II III II II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

I II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI II II II II II II II II III II II III II I|I IIIIII II IIIIII II |IIII) II II II 


LP У ს لہ‎ о 


98 пппппп (hinachu. COM 
__ეა. «ს 


LI II II II II II II II II II II II II II II II II II II II || 


I II II II II II II II II II II II II II ,I о I/I |II|IIუI |IIIIIIIIIIუIII II უI |I |IIIIIIIIIII II II II II 
LI II II II II LI II LI LI II II II II II II II II II II II II II II II II II II II II II) II IIII II ” II II II II II 
LI LI II II LI II LI II II LI II II II II II II L” II II II II II II II II II II II II II II II II II II II II II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II II IIII II II II II II || 


5.3 |I II II II II II II II || 


“ II II II II II LI II II II II II II II II II II II II II II II II II ” II II II II II II IIII II II II II II II 
LI III IIIIIIIIIIIIIIIIIII I) 


I II II II II II II II II II II II II ,I ,I ,I ооо I I I I ,II|IIუI II Оооо I II II II II I|I II II О 
LI LI LI II II II II II II II II II II II II უI II II II II III II II II II III II II II II II II) I)I II II II /| 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII D II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
LI II II II II II II II II III II II IIII II II IIII II II III) ll 

LI II II II II II II II II II II I II II II II I II II II II II II II II II II II II II IIIIIIII II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II IIIIII II IIIIIIII IIIIIIII II II II I) 

LI I II II II II II II III II IIII III II IIII II IIII IIII II II ЗОО Markovi | | II II II II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII |IIIIIII II II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIII II D II D] 
LI II LI LI II II II II II II II || 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII |IIIIII|I D II D] 
LI II II II II II II II III II II II II II III)IIIII)IIIIIIIII undo II II II II II III IIIIIIII D I) 
I IIII II II III II II IIII II II IIIIII II IIIII II IIIIII II II II 


I II II II II II II II II II II II II II II о ооо I I |II,IIII|II|I II d II II II II II II II II II II /| | 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1))I) I) 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II II III II II II II IIII III II II II || 
I II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1))I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1))11)I) I) 
LI II II II II II II II III II II II II II III)III II 1023! II II I|I II II II I IIIIIIIIII/I11I1III U D] 
LI II II II III) II IIII I) 1040 |I II II II II II II II II II II II I) 0 II II I) I) I) I) I) I) II II II t 
LI II II II I II II IIIIII II III II IIIIII II IIIIII |IIII)I)IIII)IIIIIII)I) IIIII 10240 00 
LI LI II II II II II II III II II II IIII II II II 





Огун 21 99 


II II II II I II II IIII II IIII II IIIIII II III II IIIIII IIIIII IIIIIIIIIIIIIIIIIIIIII III) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIII II IIIIIII)IIII)I)I)I)I)I)I)I)I)I)I)1))1)II I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II II II II II II II II II II II II III II IIIIII II III II III II II IIII II IIII II II III) II II 


I II II II IIIIII II II II II II ) უ უუ UUUUUUUUUUUUUUUUUUUUUUUUKU 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1Iუ)I) D] 
LI II II II II II II II II II II II II IIIIII II II II II IIIIII II IIIIIIIIIIII IIIIIIIII)IIIIIIIIIII D] 
LI L IIIILI IIIIIIIIII cart get here II IIII II IIII IIII IIII IIIIIIIIIIIIIIIIIIII II II 
LI LI II II II II LI II LI II II II II II II gothere D IIII II II II II II II 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI II LI 

I II II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIII II I) 
Ulli grep(grepU U II II II II II II II II II II II II II I) IIIII)IIIII 90000000000 
I II II II II XII II II II II II II II II II II II II II II II II III) II II III) I)IIII)I) III) со C+) 
LI LI s<] #XII II II II II II II II II II IIIIII II II |IIIIIIIIII II II IIIIIIIIIIIIIIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II LI II II II II II II II II II II II II II II II II II II 

LI II II II II II II II II II II III II IIIII)IIIIII)IIIIII)I) IIII)II)II AD BD .,IIIII) I) 
LI II II II II II II II IIIIIIII IIIIIIII II IIII I) 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIII II II IIII II II II II 

/* check: test condition, print and die +/ 

void check(char +s) 


if (varl > var2) 1 
printf("%s: varl Xd маг2 %d\n", s, varl, var2); 
fflush(stdout); /+ make sure all output is out +/ 
abort(); /* signal abnormal termination +/ 
} 
L LI | сһеск |) CH II II II II I I |) 86CL1LLLI II II II II II II II II II II II II II II II II III) II 
I 1 I IIIIIIII II II II II II II II | I I I 00 0 check] H II II II III111 D II II II II II 
LI II I II I check II II II II HE B] EE U II II II II II II II 


check("before suspect"); 
/* ... suspect code ... +/ 
check("after suspect"); 


LI LI LI LI II II LI II II II I III CიC0XII II II II II II II II II III)IIIIIIII)II)II)IIIIIII I) I) 
I II II II II II II II II II II II II IIII II II I IIII II IIIIII II II IIII II II III) II || 

LI LI II II LI II II II II II II II 0 Cილ0XII UUUUUUUUUUUUUUUUUUUHUUU 
I IIII II II II II II II II II IIIIIIII II II II IIIIIIIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
LI II II II II II II IIII II IIII II III II III II IIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIIIIIII) 
LI II II II II II IIIIII II IIII II III II III II IIIII IIIIII IIIIII II IIIIIIIIIIIIIIIIIIIIIIII) 


100 000000 წიე). 
— ms 


I II II II II II II II II II II II II IIII II II IIII II III II III II II IIII II III II III II IIIIII II II 
LI LI II LI II LI II LI II II II II II II II II II II II II II II II II IIII IIIIIIIIIIIIIIIIIIIIIIII II“ Û 
I ” IIIIII II II IILI II IIII IIII II II II II II IIII II IIII IIII II II II II II II II II II II II II 


I II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IუI II IIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II II II II II II II II II III II |IIIII)IIIIIII V0იIIIIIIIIIIIჰ III L 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II II II II II II II II II II (00 0 0 00 


[Sun Dec 27 16:19:24 1998] 

HTTPd: access to /usr/local/httpd/cgi -bin/test.htm] 
failed for ml1.cs.bell-labs.com, 
reason: client denied by server (CGI non-executable) 
from http://m2.cs.bell-labs.com/cgi-bin/test.p] 


LI II II II II II ICI II II II II II II II II II II II II II II II IIII II 0 0 00 0 printf UU 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI LI II II II II II II II II II II II II C II IIII II |III)III II ((1უვჯ!! | II II IIII II II II IIIIII I) 
LI LI C++ || Java] LI II II I 000 ££1usnD II II II II II II II II II II I|I II II II II II II Hl 
LI II II II II II II II II II II II III II II II VOL II I/I II IIII OO I|I II II IIII II I|I II IIII I) II I 
setbuf[] setvbuf[] [LH [I LI LL DO II II LI setbuf (§,MყILI! II DO II II eed I) II | | U 
LI LI LI U (stderr[] cerrl] Syscem.err) D II II II II DU D B DO II IIII II 


I IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II I|I II | 
LI II LI II II II 2II II II II II II III II II II II IIIIII II II |I IIIIII II II II IIIIIIII II IIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II II II D] 
I IIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II II II /| 
LI II II II II II II II II II 

LI II II II II II II II II II II II IIII II II II II II II IIIIII II IIIIII II II IIIIIIII IIIIIIII I 
LI II II II II II II II II II II II II IIII II II II IIIIII) 300 CI) 00 markovll II II II II II DE II II x 
LI II II II II II II II III II 7/IIII II II II II II II II XII II II II II II II II II II II II II II II II I|I II /| 
ОООО Оо ~ II II II III II II II II II (U 426850 0 0 224820 I II ODE II II II II II II II 
LI LI LI II II II II II II II 311) 37, II II II II II II II II IIII 0 IIII 0 0 0 0 0 12810 II D B LI I) 
LI II II II II II IIIIII II IIIIII 500 II II II 000 II III II II 5006000000010 
II III II II III II II II III II III IIIIII 18/I) II II II IIII IIII II III II 000 XIII) II I) 


5000 





4000 


LI LI 31 LI LI LL 37 LI L LI 128 


CNipacpubseon =.. 101 


LI II II II II II II II II IIII II III II IIII II II II IIIII)IIIIIII IIII)IIIII aifflllll ll 
LI II II II II II II II II II II II II III II II II |IIIIIII II II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII D] 
LI II LI IIIII III IIIII III oeren? I II II II II II II II III II II II IIIIIIIIIIIIIIIIIIII II) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIII)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 
uuu O0000000000000000000000 

LI II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I III II II IIII II II III II II II 


int main(void) 


free(NULL) ; 
return 0; 
1 
I II III III II II XCX§II II II II II II III IIII II II II (III II II I|IIII|I II IIII II II II II 
I I II IIIIII II IIII II II II IIIIII IIIIII IIIII II|IIII II|II II III II III II IIII III II II II 
1 1 II II II II IIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII1)I11I1I II II II IIIIIIIIIIIIIIII1III) II 


LI II II II II II II IIII II IIII II IIII II II III IIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
II I II IIIIII IIII II IIIIII II IIII II III II IIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
II I II II II II IIII II IIIIII II III II III II IIIIII IIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
I IIIIII III II II II II II II II II II II II II IIII IIII II II II II IIIIIIIIIIII II II DL 


54 |I II LI LI II 


LI II II II II II II II II II II II II II II II ,)I II II II II II II II II II II II II II IIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIII II II III |II|II|II|I D II D] 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII II II D] 
LI II LI LI II II II LI II II II IILI I IIII“ |I II II II” II II II II II II II II I|I II II II II II II II II II 
LI II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III |II|II|II|I D II D] 
uunggnggunanaagnagnaugngaupnggananmnad 80 000000 = = 


ПО '=<Д000 III II LI II 
? if (x & 1 == 0) 


ი 


LI I II)II)IIIIIIIIII II III III II III II II II I I I III II = 00000100 
LL III II II 
? while ((c == getchar()) != EOF) 


? if (c = 'Nn') 
2 break; 
LI I III III IIIIIIIIIIIII I) I) 
? for (i = 0; i < ი; ic); 


© shell script] || UNIX |I LI U | I LI II II LI posti 0000000000000 — UL 


102 овора Chiba-pup.coM 
i 





? а[1++] = 0; 
LI IIIIIIIIIIIIIIIIIIIIIII II II 
? switch (c) 1 
case '«': 
mode - LESS; 


break; 

case '»': 
mode = GREATER; 
break; 

defualt: 
mode = EQUAL; 
break; 


zi "ol 63 63 пе. 50 бсо 023 62 


| } 
I II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)II)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 


L II LI LI 
| ? memset(p, n, 0); /* Store n O's in p x/ 
L II LI LI 

memset(p, 0, п); Za store n O's in p +/ 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))I)I) D] 
I IIII II II IIII II II IIII II II II 

LI II II II II II II II II II II II II II IIII II IIIIII I|I III II IIII II IIIIII |I IIII II IIIIII II II 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) D] 
I I II IIIIII IIIIII III) IIIIII 20 II II II II IIII II II II II IIIIII II II IIIIIIII II IIIIIIII CI 
I II II II I II II IIII II II IIII II III II IIIIII II III I|IIIII II IIIIII IIIIII II IIIIII II II II | 


? while (scanf("%s 9d", name, &value) != EOF) í 
? p = newitem(name, value); 

? 11511 = addfront(listl, р); 

? 115L2 = addend(list2, p); 
К 
გ 


- (p = listl1; p != NULL; p = p-»next) 

? printf("%s %d\n", p-»name, p->value); 
LIIII II II II II II II II II IIII IIIIII II II II II CII II II II II II II II II II II II II II II II II II II II 
L II II II II II II II II II II 

LI II II II II II II II II II II II II II II II IIII III II II II II II IIII IIII III IIIIIIIIIIII I) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II II IIII I|III IIII III) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II II II II IIII IIII III) 
LI II II II II II II II II II II II II II II II I 

LI II II II II II II II II II II II II II II II IIII III II II II II II IIII IIII III IIIIIIIIIIII I) 
L II II II II II dll 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II |I II I|I II II IIII IIII III) 
LL IIIIIIIIII II IIII I) 

L II II II II II II II II II II II II II II II II II II II II II II II II I,I II II I,I II II II II IIII II II II II 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II I|I II II I|III IIII III) 
LI II II II II II II II II II II II II II II II II II IIII II II IIIII)I II IIIIII II 

L II II II II II II II II II II II II II II IIIIII II II IIII II II IIII II II IIII II II II II I) II II I 


ČhinabuhotoM om a o 103 


L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
LILIIIIII II II IIII IIII II II II I IIIIIII)II)I)IIIIIIIIII)I I Uni IIII II XCII IIII II II II I) 
LI II II II II II II II II II II II II II II II II II II II II II II |I II I|I II I|I II I|I II II I|III I|III I|IIII III) 
L II II II II II II II II II II II II II II lel II II II II II II ЗА I I II II II II II II II II IIII II II II I) II 
LIIII II II II II II II II II IIIII)I)IIII)IIII)II)I)I)IIIIIII)I)IIIIIII)I)II ctype.h[] ll 
L LI I I II II II зареза |I II II II II II II II II 

? #де пе isprint(c) ((c) >= 040 88 (c) < 0177) 

LI LI II II II II II II I 

9 while Cisprint(c = getchar O2) 
LIIIIIIIIIIII II II II II II (I II II 400000 '' |კI 1) II II II IIIIII ОООО (I II IIIIII I) 
L LI II IIIIIII 0 ყთLთფიმ1+I (I II II II II II II II II II II II II II II II II II II II II II II II II II I | 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II ,I II I,I II I|I II I|I II II II DU 
L LI II II II II II II II II II II II II II II II II II II I 

L LI II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II II II II II II I 

9 define | iscsym(c) Cisalnum(c) || ССС) == '_')) | 

000 00" ––)|II) II|IIIII О О О 0 ––|! II II II II IIIIII 00 0 II 0 0 00 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II ,I II I,I II I|I II I|I II II II DU 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II |I II I,I II I|I II I|I II II II DU 
LI II II 

LI II II II II II II II I) II II II I 19941 Pentium] IU II II II II I II II II IIIIIIIIIIIIII I) 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
LI I III III II IIIIIIIუI) II |IIIIIIIII)I)I)I)IIII Uva DU D 0000 050 U II D 0 LIE I) 
L II II II II II II II II II II II II II II II |II || 0,/4:2|  |I II II II II II II II II II II II II III II II II II 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II |II|I|I|I IIII I|III I|III III) 
L II II II II II II II II II III II II IIIIII II I II II II IIIIII II IIIIII IIIIIIII IIII I) 

LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II I|I II I|I II II IIII IIII III) 
LL I III IIIIIIIIIIIIIIII I) 


5.95 II II II II II II LI 


LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II LI 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI II II II II II II II II I IIII II IIIIII II II II IIII II I|IIIIII)I)IIIII)I) IIII)I)IIIIII C 


104 пшпш СМра«рирксом 
o Z- 


C++ |I II II II II II II II II II II IIII II IIII II IIII II IIIIII II IIII II III II IIIIII II IIII II II 
(I LI II II II II II II II II IIII II II II IIIIII III III II III IIIIII IIII IIIIII III IIIIII OC 

I II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIII)I) I 
I IIIIIII––– II II II 0000 000000000000 0000000000000 
I III II II II II II II III II II II III II IIII III II IIII II II 00000 erintfl lll II II II 
I II II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II II II II I II II I) I II II II II II II II II II II II II II II II IIII II II II II 
I IIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI I III IIIIII II IIIIII IIIIIII)IIIIIIIIII IIII I) 


m char «msg(int n, char +s) 





char buf[100]; 


sprintf(buf, "error %ძ: %sNn", n, s); 
return buf; 


Do 3 02 c2 c3 


} 
ПШ ო59II (I II II II II II II II II II II II IIII II II II II II II II I|I II II II |I II II II II I|I II II II I 
000 maiioecliD (I II II DIL I I 5L8L1CL E II II II II II II II II II II II II II II II UI 

LI I I III II IIII II III IIIIII II II III О О О О IIIIIII))I)III)I)II)IIII)I)III)II)II 2 
00000 freeaiil II II II IIIIIIIII)IIIIIIIII II I) 

? for (p = listp; p != NULL; p = p-»next) 

9 free(p); 
L LI II II II II II II II IIII II II II II II II I|III II I|III II I|III II |III II |IIII II III) |IIIIIIIII I) 
L| C->06CXLII (I || II II II II II L 

0000 ი2მ11CCL) tree Uu II II I) || III) II DT OO. UOI EE III)III)II)III)IIIIIIIII I) 
LI LI II II II II II II II II II II II II II II II I|I II II |II|III II IIII |III II |IIII II IIII |I |IIII I|III I) 
L LI II II II II II II II IIII II II II II I|I II I|I |I II |I|III I|IIIII |III II |IIII II IIII II IIII I|III I) 
L LI II II II II II II II II II II II II II II II I|I |I II |I|III I|IIIII |IIIII IIII II IIII II IIII I|III I) 
LI LI II II II II II II II IIIIII II II II II II I|I |I II |I|III II IIII |III II |IIII II IIII II |IIIII|III I) 
LI LI II II II II II II II IIII II II II II II II I|I |I II |II|III |IIIII |IIIII |IIII II IIII II |IIIII|III I) 
LI I II II II II II II II II II II II II IIIIII II II II IIIIII IIII IIII III II IIIIII I|III II II II I|I II I 
L LI LI II II II II II II II II II II II II II I mariioecl]|£freelllllllilil II II II II II II II II II I 

LI II II II II II II II II II II II II II II II II II II II II I|I II II II II II ,I I|I|II II IIII II I|I II II Ll 
LI II II II II II II II II II II II II II II II II II II II II II IIIIII II II |I ооо II I|IIIIIII I|I I|I II II 
L LI II II II II II II II IIII II II II U II II II |I II |I IIII I|I II II II II II |III |I III) |)IIIIIIIII I) 
LI I II II II II II IIIIII IIIIII IIII II 


005-1 000 malloc[] free D D II II II II III) II III II III II I III)IIIIIIIIIII II I) 
LI II I I I III III патос free] IU II II II II II II II II III) I) II II II II IIIIIIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUU 


гин ეი + 105 


5.6 |I II II II 


LI II II II II II II II II II II II II II II II IIII III II II II IIII IIII IIII III IIIIIIIIIIII I) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II |I II I|III|II II II I|III IIII III) 
LI LI II II II II II II II II II II II II II II II II II II II II II |I II I|I II I|I II |I II II II II IIII IIII III) 
LI II II II II II II II II II II II II II II II II II II II II II IIII II II 
LI LI III IIIIIIIIIIIIIIII) III IIIIII))I зехгзлави II II II II II II II IIII II II I) 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L II II II II II II II II II II II II II II II II II II IIII II IIII II II IIII II II 
LL LI II II III stringsU |I II II II II II II II II II II II II II II II II II II C] II II II II II II I 
L LI I I ASCH II II II II II II II II IIIIIIII II II II IIIIIIIუ)IIIIII « apt II III II II II II II 
L LI IIIIIII II зекзлаавПИ0 II II II II II II I | 
Unix] | LI LI LI LI I | stringsU I II II II II II II II II II II II II II II II II C II II II II 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II DU 
L LI II IIIIIII II =а0 II II II II II II II II II II II II I 
stringsIUUUUUUUUJUUUUU ASC II II II II II II II II II II II CE II II II 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II |I II I|I II II IIII IIII III) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II I|I II II IIII IIII III) 
L LI II II 
% strings *.ехе ».dll | grep 'mystery message’ 
LI II II II II II II II II II II II II II II I 
L | strings] II II II II II II II II I) I) II II II II I) ) |) MIMLIMM=CI I! |I II II II II II I) 
L II II II II 
/* strings: extract printable strings from stream #/ 
void strings(char «name, FILE fin) 
int c, i; 
char buf [BUFSIZ]; 
do 1 Za once for each string +/ 
for (i = 0; (c = getc(fin)) != EOF; ) 1 
if (!isprint(c)) 
break; 
ри#[1++] = с; 


if (i >= BUFSIZ) 
break; 


1 
if (i >= MINLEN) /+ print if long enough +/ 
printf("9:5s:96.«sNn", name, i, buf); 
+ while (c != EOF); 


О О CL1იLLII || || | %.#§8I! II II II II II 0)I I II II IIII II IIII II II II IIII II II II |I (uf) 
LI II II II II II II II II II 

LI LI || ძი-V/იIICL I II II II II II II II II II II II EoF] DO D IIII II 00 0 II 0 II 
LI II LI IIIII IIIII IIIII ძთLCII II II IIII II IIII II II II II |I D О III) 0 | C+1იL1I!! 


106. пппппп China-pub.coM 
— At 


LI I I I IIIII) II IIIII)I II IIIIIIIIIIIIIIII IIII II) 

LI LI LI II II II II II II II II II II II II II II II III) I) II) I secet II II II II II II II II II I) 
LI LI LI II LI LI II I) I II) printf U II II II II II II II II II II II II II II III) II |) printf 
LI LI II LI II II II II LI II LI II LI IIIIII IIIIIIII I IIIIIIIIIIIIIII ( |IIIIII IIIIIIIIII II I) 
LI LI IILI IILI ” XLI II II LI II II L II II II II II II II II II II II II II II II II II II II II II II II II II II 
LI LI II II II II II II II II || LI do-whilel] | | | | 

ПО strings II LI II ГЕШ II II II DO ELO HL BD III stringsli 


/* strings main: find printable strings in files +/ 
int main(int argc, char sargv[]) 





int 1; 
FILE stin: 
setprogname(" strings"); 
if (argc == 1) 
eprintf("usage: strings filenames"); 
else 1 
for (i = 1; i < argc; i++) 1 
if (Cfin = fopen(argv[i], "rb")) == NULL) 
weprintf('"'can't open %5:", argv[il); 
else 1 
stringsCargv[i], fin); 
fclose(fin); 
} 
} 
} 


return 0; 


} 

L LI II II II II II II II |/III I) I) I) IIIIIIII)II stringoslUUUUUUUUUUUU U 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II II II I 

L strings) D II II II II II II III) DE BE D] D OO. D DO. DE IIIIIIII IIIII Unix] II III) I) 
L II II II 0 Windows 9500000 

C:X> strings «strings.exe 


LL III IIIIIIIIIIIII I) 


IThis program cannot be run in DOS mode. 
'.rdata 

A.data 

.idata 

.reloc 


I II II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1უ)I) D] 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II II II II II II II III II II IIII II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
IL ( II III IIII IIIIII” DUUUUUUUUUUUUUUUUUUUU 80000000 
LI LI LI II II |I II II I I ყძღდLდი8+1I II II II II II II II II II II II I Windows[] | getchar|[| O | | 
LI II II II II II II II II II II II II I 0х1А[] control-z0 || II II D EoFI D II I) I) II II IIII II II I) 
LI LI II LI 


гун 9+ + 107 


LI II II II II II II II IIII II II IIII IIIII)II)IIIIII) Una |) II II II II II II II II II I|I II II | 
000000“ rbUUUUUUUUUUUUUHU satinUUUUUUUUUUUUU 
LI LI II II II II II LI (I II II II II II II II I faopen[] seemeaell O LI II II II II CII II II II II XII 
LI II II II II II II II IIII II II III II IIIIII II IIIIII Hd OH II IIIIIIIIIIIIIIIIIIIIIIIIII II 
Windowsi 000000 Unix II II II II II II I) II III) Windows] II II II II II II II II II 
LI II II II II II II II II II II II II II II II II II II II II I II II II II III II II II II II II III II II II || 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II LI LI II II Lu 


00 5-2 strinssD II II II II II II LI D wiszEeND D II II II II II II II II I II II II II II II II II 
LI II I II I | 8LX10ი9§(!' II II II II II II II II II II II II II II II I IIII II II II 


005-3 000 weie II II II II II II II II IIII II II II II II IIII IIII II II II II II II II II II II II 
ASCII LI LI II VXხი! | II II LI II II II II LI sap II II II II II II II II II II LI |I II | strings) П 
LI LI II LI м0 II II II II II II II II II II II II II II IIII II 0 0 0 II I|I II 


005-4 00000 \хоА0 00 visl II II II II II II II II II II II vis I) II II II II II II II 
LI LI II 


I II 5-5 IIIIV1§II III III II II II II II III II II II III II II IIIII II IIIIIIIIIIIIIIII II 
ШШ III LI III II III ШЫ. LI LI ШЕШШ ШШШ II-III III II LI OL 


5.7 IIIIII II II II II II 


II II II II II II II II II II II II II II II II II II II II II IIIIIIII diligi gl 
LI LI LI II II II II II II II II II II II II II II II IIIIII |IIIII II IIII IუI IIII II III IIIIIIII (UI 
LI LI I II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II LI II LI II II II II (I II LI II LI II II II II II “00 0 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II II || 

LI II II I I I IIIII II IIIIIIIII oeren II II II II II II II II II II II II II II II II II II || 
I II II II II II II II IIII II IIII II II II III II IIII II III IIII II III IIII 000000 III) 
I II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 
I II II II II II II IIII IIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II II II II II II II II 

I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1უ)I) I) 
LI LI III II IIIIIIIIIIIIIIII II IIII”II IIII III IIII II I 


108 000000 China‘pubueon 
. 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
I III II II II II II II IIII II IIIIIIII IIIIII DOO B UO OO D OO B E C 

LI II II II II II II II II II I II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI II II II II II II II II II II IIIIII 0) II II II (II II IIII II II IIII II II IIII II II |I| (III II II OU 
L LI CU С II II II II II II II II II IIIIII II II IIIIIIIIII II II IIIIIIIIIIIIIIIIIIII II) 
LI II LI II II II II || 





? 1 = -1; 
? printf("XdWn", i >> 1); 


LI LI LI II II II II II II II II II II II II II II II II II II II II IIII)II I II II II II IIIII)I I) II II II II I | 
I IIII1II1IIIIIIIIIIIII)I)I)I1)I1I1I) I |I|IIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)IIIII) I) 
LI II II LI LI LI II | | 

LI LI II II II II II II II I) II II II II II I II II II II II II II II II II II II II II II II II I|I II II II II 
LI II II II II II II II II II II II II II | IIIII) I) |IIIIII)I) о II II II II II II II II II O II II D] 
LI II II II II II II II II II II II I) I I 40b20 II II II II II II II II II II II II II II II 0 II II II II I | 
LI II II II II II II II II II II II II II II I|I II II II 

LI II II II II II II II II II II II II II II I II II II II II II I II II II I|I II I I II II II II II I) II II 
LI LI LI II II II II II II II II II II II II II II II I II II II II II II II I) II II II IIIIIII)I I) II II II II I 
LI LI LI II II II II II II II II II II II II II II II I II II II II IIIIII /) II II II IIII III) I) II II II II I | 
LI LI LI II II II II II II II II II II II II II II II I II II II II IIIIII I II II II IIIIIII) I) II II II II II 
LI IILI I IIIIIIIIIIIIIIII IIIIII 5 40 0 II II II II II I | зареза II II II II II II II II I) I) 
LI II II II II II II II II II 

Za test program for isprint bug #/ 

int main(void) 

int C; 


while Cisprint(c = getcharQ) || с != EOF) 
printf ("%c", c); 
return 0; 


I I I II II IIII II IIIIII II IIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 


. % echo 1234567890 | isprint test 
. 24680 
26 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
LI I II II II II II II III II II II III II IIIIIIII II III IIIIII IIII IIIIII IIII II II 


5.8 ПП 


LI LI II II II II II II II II II II II II II II II II II II IIII II II IIIIII II II IIIII)II IIIIIIII I 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II II II II II IIII II IIIIII II II III) II II IIIIII II II IIII II II II II II /| 

LI II II II II II II II II IIII II II III II II III II IIIIII II IIIIII II IIIIII II II IIII II II II 


гин (22 + 109 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II LI 

LI II II II II II II II II II II II I II II II I) II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
ПШ II LI II II ” II II II II I II II II II II II II II II II II II IIII II II II II II II II II II II II II II II 
LI LI 

LI I II II II II II II IIII II III II IIII III II III II IIII COLO DEO DEED D IIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II I|I D II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II I|I D II D] 
LI II II II II II II II II III II II IIII II II II 

LI II II II II II II II II II II I II II II I II II II II II II II II II II II II II II IIIIIIII II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II II II I|I I|I II D] 
L II II II II II I) 


LI LI II LI 


Steve Maguire[] |) |) OU U | || | (Writing Solid Code[] Microsoft Press|] 1993), | Steve 
McConnell[] |) U U | U (Code Complete[] Microsoft Press|] 1993)! || E] E] E] E] E] II II II U 
LI LI II II II 





je) U Û 


LI LI LI II II II II II II II II II II II II II II II II I II II II II II II IIIII))I II II II II II 
LI II II II II II II II II II II II II II II II II) IIIIII II II II II II II II IIIIIIIIIIIIII) I 
L|LIIIIIIIIIIIIIIIIIIIIIII II I) 


Norbert Wiener([] | | II ” O D XIII II II II II 


I II II II II II II II II II II I) II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I II II II II II II IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I)I) I) 
LI II II II II IIII II III II II II IIII II IIII II II || 

Edsger Dijkstra || |I II II II II I) II IIII II II IIII II III II IIIIII IIIIII)IIIIIIII II II I) 
LI II II II II II II II II II II II II IIIIII II II |I II IIIIII II IIIIIIIIIIII IIIIIIIII)IIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1))I) I) 
LI II II II II II II II II IIII II II II I) I) || 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II I|I I|I II II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LL IIII II IIII II II II II I) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I|I II II 
I II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1))I) I) 
LI LI LI LI II II II LI II II II II II II II II II II I) I I) SuM(A1:A250)[] D II II II II II II II II U 
II II II II II II II II II II II II IIIIIIII II II IIIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
I I II IIII II IIII II III IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 90901000000 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II II II 


61 00001000 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II 
I II II II IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II III II II IIII II II III II II III) II II II 


I II II II II II IIIIII II IIIIII II IIII II III II II IIII II III II III II IIIIII IIIIII II LL 
LI II II II II II II IIII II II II II IIIIII II III II III II IIIIII |I III II IIII II IIIIII II III) II II 
LI II II II II II II II II II II II II IIII II II II II IIIIIIII II IIIIIIIIIIIIIIIIIIIII)IIIIIIIIIII II 


Chi chuu ეთი o 11 


I II II II II II II IIII II IIII II III II III II IIIII II IIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIII) 
I II II II II II II IIII II IIII II III II III II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
LI I II IIII II III II IIII IIIIII IIIIII III II IIIIIIIIII II III II IIII II III) D 

LI LIIII III III fgets II II II II II II II II II II II II II II II IIII II 0 0 0 II II II 


2 int i; 
? char s[MAX]; 
7 
A for (i = 0; (s[i] = getcharO) != "Xn" 88 i < MAX-1; ++i) 
? 
ეე 5L--11 = "V0'; 


LI I II III I III)I I ყ)II I )II I) I )) I ))II))I)I)III)I)III)II)IIIII)IIIII I) 
LI სI II III III) I II )I I )II I) I ))I I ))I I ))II)I)I)III)I)IIII)IIIII I) 
1 111 II IIIIIIIIII 1)|))I)I) 000 0 0 0 II 0000 1I III O 1IIIIIIIIIIIII I) 
ООО 8I–-11!111IIIIII II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 

I I II IIIIII II II IIIIII IIII II III IIII II III IIIIIIII|I|II)IIIII IIIIII IIIIII III) II 
LI II II II II 

9 for (1 = 0; 1 < MAX-1; 1++) 

9 if ((s[1] = getchar OQ) == Мт) ` 

9 break; 

? s[i] = ”M0”; 
1 1 I II II II II II)II)II)I)I)I)I)II)I II III III III )I)))))) III II ip OL E TI 
I III II III)I)IIIII II vou 5|0IIIIIIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII U 
1 1 II II II IIIIII IIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

I I II II II II IIII IIIIII II II II III IIIIII III IIIIII II|II II III IIIIII IIIIII II II II 
LI II II II 1II II II I MMX–1!! |I II II II II II 111 I) II II II II IIIIII1)I1)11I II III) II II II II II 


деесћат |I II II II II II II II | MCLII D II II II II II IIIIII II IIIIII II IIII I) 
+. for (i = 0; 1 < MAX-1; 1++) 


= if ((sli] = getchar()) == 'Nn' || s[i] == EOF) 
? break; 
? s[i] = 'N0'; 


LI II II II II II II II II III II IIII II III IIIIII IIIIII IIIIII 8IIIII II |IIIIIIIIIIIIIIIIII II) 
I III I I IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII I) 

I II II II II II II II II II II II II III) II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIII II I) 
LI II II II II II II II II II II II II II IIII II II |I II IIIIII II IIIIIIIIII II II IIIIIII)IIIIIIIIIII II 
I II II II II II II II II II II II III II II IIII II |I III II IIIII)IIIII)I)IIII)II "Na DL II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II || 

I II LI LI II II II IILI ” II II II II” II II II II II IIII II II II II II II II II II II II II II II II II 
LI II II II II II II II II III II II IIII II II III II II IIIIII II IIIIII II II IIII II II II 


I II II II II II II II II II II II II II II II IIIIIII|II|IIIIIIIIIIუIIუI II ооо |IIIIII|III II I|I II II 
LI LI LI II II II (II II II XII II II II II II II (I II II III II II II III II II IIIIIIIII)II IIIIIIIIII I) 
LI II II II II II II II II II IIII II IIIIII II III II IIIIIIII al DB II IIII II III II II alb U UL I) 
LI on LI II LI LI II II 


112 ww ChinaepuhcoM 
—— შოჩ0ა)C »ო“წ,ხტ EE 





double avg(double a[], int n) 
i 


int i; 

double sum; 

sum = 0.0; 

Тог (i = 0; i < n; i++). 
sum += a[i]; 


? 
? 
? 
? 
9 
2 
? 
2 
? return sum / n; 
გ 


1 | 
0 50 00 амуздоооооооооооосовооооооооооооооооооос 
L II aval II II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II 
LL IIIIII II II II იII U U III) I)I)I)I)|IIIIIIIIIIIIIIIII) )II) II) |)IIIIIIIIIII) M 
L III II II II II II II II II II II II II II XII II II II 0II II II II II II I) I) I)I об 

return ი <= 0 ? 0.0 : sum/n; 
UUUUUUUUUUUUUUUUU 

UUUUUUUUUUUUUUUUUUUUU 19980 10 III) I)IIIIII)IIIIIII II III) 
111111111)! 1 I 1 I) I II II II II II II II II II II II II II IIIIIIIIIIIIIIII U 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I|I IIII II II II 
“LI IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 


LI LI LI LI II CU С++ <2955CXL.ი:II II II II II II II II II II II II II II II II II II II II /II II II II 
I II II II II II II II II I II II II II III II II II II II IIIIII II II II IIIIII IIIIIIIIII IIII II I I) 
I II II II II II II II II II II II II II III II II II II II II IIII II II II IIIIII II II IIIIII IIIIII I I) 
LI LI LI 

assert(n > 0); | 
I I I II II II IIIIIIII III IIII III Ul) 


` Assertion failed: п > 0, file avgtest.c, line 7 
Abort (crash) 


I II II II II II II IIII II II II IIIIIIII II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIII)IIIIIIIIIIII D] 
II II II II III II IIII II II IIII II III II IIII II IIII დ)I |/ლ0(I I II II II II II II III) II I) I) II II /| 
LI II II II II II II II II II II II IIIII) ооо I III) ave II II II II II IIIIII II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI LI II II II 


LI LI II II II II II II II II II II II II II II II II I|I II II II /I II II II I II II II ,I II II IIII II II II II 
“UD II IILI IILI IILI II LI II II II II II II |ILI IIIIIIIIIIIIIIIIIIIIII (IIIIIIIIII II I) 
LI LI LI II XII II II II II II IIIIII II I 8VVIII II II II II II II II II II II II 0|I II II 0 II IIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II U I|II|I D II D] 
LI LI II II II II 


if (grade < 0 || grade > 100) /+ can't happen «/ 
letter = '?'; | 

else if (grade »- 90) 
letter = 'A'; 

else 


Chi HI) enn 113 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIII IIIIII IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
ППППППППППФППППППППП®ШППППППППППППППППЇППП 


I IIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
L LI II fread|] ғ#зсапғ |I II II II II II II II II III II II II II II II II IIII III) II U U (U fopen) 
I III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

LI LI II II LI II (I I £erintf[] fwrite)| |I II II II III) II |IIIIIIII II IIIIIIII II D BE I) 
LI LI LI II II II II II II II II |II)I)IIII ор §C1ლღე§CI  |I II II II II II DO II II II II II EOFUU 
LI I II II II II II II II II II II II II OU 


fp = fopen(outfile, "wii 

while (С...) Za write output to outfile +/ 
fprintf(fp, ...); 

if Cfclose(fp) == EOF) 1 /* any errors? «/ 
/« some output error occurred +/ 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II IIII II II IIII II II III II II IIII II II II 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II III II II III II IIIIIIII |IIIIIII IIIIIII)IIIIIIIIIIIIII II) 


006-1 |IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 1IIIIIIIIIIIIIIIIII II) 
LI LI II II II II II II 
(მ) II II LI II II II II II II I) 


int factorial(int n) 


? 

? 

? int fac; 

? Тас = 1; 

2 while (n--) 

? fac «2 nj 
2 return fac; 

э 


} 
(0) II LI II II II II II II II II II II II II II IIII II II II IIII II IIII II II D 


? 1 = 0; 

? do 1 

? ритсћаг (5 [1++] ); 

9 putchar('Nn'5; 

? + while Cs[i] != '\0”); 


c) LI LI LI L LI LI I =1CII lul 00 desti 
? void strcpy(char «dest, char «src) 


We: 


o UUUUUUU (defensive programming) O | II II LI II LI II LI II | programming] D LI II (I II II II II II II II 
LI III II II II II II IIII II II II II II III III) III)I)I)IIIIII) III) II - -UL 


II4  sonona Chinas pub.coM 
—— 





? int i; 

? 

? for (i = 0; src[i] != 'N0'; i++) 
ი dest[i] = src[il; | 
? 


(9) II LI II II LI II II II II II II II II || II ი9II II II II LI | 


LI LI 


LI 


LI 


? void strncpy(char «t, char «s, int n) 
ი 
? while (n > 0 88 «s != ”%0”) í 
? XL = #5; 
? t++; 
3 5++; 
? n--; 
? } 
? 1 


(0) LI LI LI II II LI LI 
? if G > j) 
? printf("Xd is greater than %d.Mn", i, j); 
? else | 

? printf("Xd is smaller than %d.Nn", i, j); 
(ი LI LI II II II II LI II 


? if (c >= 'А' && c <= '2') 1 

? if (c <= ”L?) 

? cout << "first half of alphabet"; 
? else 

? cout «« "second half of alphabet"; 
9 

} 


6-2 П000 1998! II I) II II II II II LI U 20000 D II II II II II LI II II LI II II II II II II I) 
LI LI LI II II II II II II 
(მ) II II II II II II II II II II II II II II II II II IIII II IIII II О 20000 II II II II II II II II II I) 


LI II II II II II II II II II UU 20000 I 10 II II II II II II II II II IIIIII IIII II II II 
(0) (LI LI LI II II I II I I сезтеа ДО 000 II II II II II II IIII II II II IIIIII II II U 
Fri Dec 31 23:58:27 EST 1999\n\0 
IDUUUUUDUDUcerczmell HH HE D II II II 00 IIII II III III UI II 
(«Є ПОООООООООООООООООООООНО 
January 2000 
S MTu WTh F S 
1 
2.3 4 5 6 7 8 
9 10 11 12 13 14 15 
16 17 18 19 20 21 22 
23 24 25 26 27 28 29 
30 31 
ძე) II II IIIIIIII II II II II IIIIIIII II II II IIIIIII II II II |I|II|IIIIII II II II I/IIIII II 
LI III IIII II II II 
6.2 П0100 


LI II II II II II II II II II II II III II II III II II III II IIIIII II IIIIIIIIIIIIIIII IIII II) 


Chiba «pup CoM а о о 115 


I III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II II II II II II II || 


LI LI II LI II II LI II II II II II II II II II II II II II II II II IIII II I II III II IIII IIIIII 000“ 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II II IIII I II II II II II II II II II II /| 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II 

LI II LI II II LI II II MOS V II II II II II II II II II II II II II I|I II II IIII II) II II II I|I II II 
I II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II IIII II II IIII II II IIII II II III II II IIIIII II IIIIII II II II 


I II II II II II II II II II II II IIIIIIIIIIIIIIIII|IIIIIIIII II II IIIIIIIIIIIIIIIIIII|I II II II 
I II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II IIIIII II II IIII II |IIIIIII IIIIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II II II II II II II II II II II IIIIIIII d HOO COLO DEO BO DEO I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I I II II II II II II IIII II IIII II II II IIII II III II (III IIII II III IIIIII II IIIII)IIIIIII II) 
LI II LI II II II LI 
LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II II II IIII II II II II 
LI LI II II II II II II II II 
"0 II II II II II II II II II II 
"0 II II II II II IIII II II IIII II IIIIII II II II 
-LIIIIIII IIIIIIII II II I) 
“LI II II II II II II 
“LI LI LI II LI II U 
«LI IIIIIIIIIIIIIIIIIIIII)IIIIIIIIIIIIII II) 
“II II LI IIII II IIII II II II II 
«LI IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I) 
- LI II LI LI II II II II 
- LI II LI LI II II II II 
“LI LI LI II II II II || 
II II II II II II IIII IIIIII IIII II III IIII II II II || 
LI II II II II IIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI LI II II II 
LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II ооо II II II II 
LI II II II II II II II II II II II II IIII II II II |IIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II IIII II II IIII II IIIIII II II III II II IIIIII II IIIIII II II1IIIII IIII 1, 


II6 nanas САіра•рирьсом 
00 


3, 5, ...II II IIII II I IIIIIIIIIIIIIIII IIII II) 


/* bintest main: scaffold for testing binsearch «/ 
int main(void) 





int i, key, nelem, arr[1000]; 


while (scanf("%d 96d", &key, &nelem) != EOF) í 
for (120; i « nelem; 1++) 
arr[i] = 2x1 + 1; 
printf ("%din“, binsearch(key, arr, пејет)); 


return 0; 
1 
II IIIIIIIIIIIIIIII IIIIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)IIIIIIIII II 
[ШИ И ШЕШШ DE EEE BE E IM II LI II IL LI 1 


LI II II II II II II II II I ) ) ) I I I I I II I I I I II II II ) I II ,I II II II II II II II II II /| 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
III I II II III II II IIIIII II II IIII II IIIIII II IIIIIIII IIIIIIIIIIIIII II) 
LI II II II II II IIII II IIIIII II III II III II III 0 000 (III IIIIIIIIIIIIIII1II)I) I) 
LI LI XI LI II II II (I II II II II II II IIII II III II III 5 II 00000 (I IIIIIIIIIIIIIIII I) 
IL I III III II II IIII II IIII II II II II IIIIIII)I II II II II IIIIIIIIIIIIIIIIIIIIIIIIII1I II) 
LI LI II II II II 
ი II II II II II II II II II II II II II II II II II II II II IIII II II II II II II II IIIIII II II II II II 
I I II II II II II II II II IIII II III IIII II IIII II II II II 

ა II II II II II II II II II II II II II II II II II II II II IIII II I) II II II II II IIIIII II II II II II 
LI II II II II II II II II II II II II II II II II /I II II II II II II II II II II) III)I II II II II II || 
I III II II IIII II IIII III II III IIII II III IIIIIIIIII II IIII II II II II 

ი II II II II II II II II II II II II II II II III) II II I I II II II III II1უI III) III) II II OD I|I II II 

L| II I IIIII III IIIIIIIIIIIIIIIII IIII II) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU wedit utt 
LI LI LI II 0 за II II II II II II /|! II II II II II II II II II II II II II II II II II II 0 0 00 I) I) 
I II II II II II II II II IIIIIIIIIIIIIIIIIIIIII III IIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI LI |I I (стр) II II II II (911+)II II II II II IIII II II II IIII II IIIII)IIIIIIIIII IIIIII II) 
LI II II II II II II II II II II II II 

LI II II II II II II II II IIII II II II II IIII II II II IIIIIIIIII II II IIIIIIIIIIIIIIIIIIIIII II) 
LI II II II I II II II III II II II III II IIII III II II freq 


Zinclude <stdio.h> 
include «ctype.h» 
*include <limits.h> 


Chin NU), nan о 117 


unsigned long count[UCHAR MAX+1]; 
/* freq main: display byte frequency counts #/ 
int main(void) 

int c; 


while ((c = getchar OQ) != EOF) 
count[c]++; 


for (c = 0; c <= UCHAR MAX; c++) 
if (count[c] != 0) 
printf("%.2x %C %luin", | 
C, isprint(c) ? c : '-', count[c]); 
return 0: 


1 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII II IIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I)I) I) 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) I) 
LI II II II II II II II II II II II II IIII II II II |IIIIIIIII II IIIIIIIIIIIIIIIIIIIII)IIIIIIIIIII II) 
DODOODDO00000000000000000000"70 


LI II II II II II II II II II II II II III II III II III IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
I II II IIII II IIII II IIII II IIII III II III IIIIII II IIII II IIII II IIII IIIIII III II IIII II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II 
LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II II III II II II II II II III II II II D] 
I II II II II II II II II IIII II II IIII II II II IIII II II IIII II II IIII II |I IIIIII D BU B II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II II II II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1))I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI VI II XI II II II II II II II II II II II II II II II III II О 0 0 О 0 II II II II II 0 0 0 0 0 0 II I) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II II II II II II II II II II 


I II II II II II II II II II II II II II I|I II IIII II II II II III) II I|I I|I I IIII II OO D B EO II I|I II II 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II LI LI II II II LI II II II II II II II II II II IIII LI ” II II II II II” II II II IIII II II II II II II II 
LI II II II II II II II II II II II II II II II II II II II || 

LI II II II II II II IIII II II II II II II IIII III) Profile) II II II II II II II II II II II II II II I) | | 
III II IIIIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

LI LI II II II II 31 II II II II II II II II II II II II II II III II OO IIIIIIIII) II IIIIIIIIII I) 
LI LI II LI 


006-3 (II II II II II II LI II LI £real 


o UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUHU 00 


118 ПППППП China+bub.čoh 
— 00 


006-4 |I|IIIIIIIIIIIIII fred II II II II II II II II II II II II II II II II 0 0 II I) LI II 320 
LI I II II II II II II II II III II III II IIII IIII II III IIIIII III II IIII II II II II 





6.3 00000 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II III |II|III II D II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIII II D II D] 
I LI II II II II II II II II II IIII II II II IIII II IIII II 00000 IIIIIIIIIIIIIIIIIIIIIIII) 
LI II II II II II II II II II II IIII II II II III II IIII II II II II II II II 0000000 III) II D] 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I I II II IIIIII II IIIII II IIIII)IIIIIIIIIIIIII I) 


I II II II II II II II II II II ,I II /I /I II |II|IIII|I უIIIIIIIIIIუIIIII ооо |II|IIIIIII II I|I II II 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II II 

I II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIIIII) I 
LI LI LI II II II II II II II II II II II II II Unix] UU CოCI) a3££(0 D I II II II I) II II L 
LI LI LI II I 8CXLLII II II II II II II II II 0000 greed D II II II II II well sunl] ғгеа D || 
LI LI LI II II II II II II II II II II II II II II II II II II II III II IIIIII II II II II II II) о II II II /| 
I III II IIIII II IIIIII II IIIIIIIIIIIIIIII IIIIII I) 

LI II II II II II II II II II IIII II IIIIIIII kad II II II II |I III IIIIIIIIIIIIIIIII) I) I) 
LI II II II II II II II II II II |IIIII)II (eia ка) 000 (new kalUUUUUUUUUULU 
LI II II II II II II II II II II II Unix] shell II II II II II II II II II II Pear II D II II II II U 


for i in ka data. » # loop over test data files - 
do 

old. ka $i >outl # run the old version 

new ka $1 »out2 # run the new version 


if ! стр -s outl out2 # compare output files 
h | 
| ა $i: BAD # different: print error message 
fi | 

done i | | 

LI I I I )II)II IIIIII)I) III I) )I II)))) IIII)I)I)III)II)I)I)IIIII)I) I) 
I I III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIII IIIII IIIIIIII II II (III 
LI II III III IIIII II) III) I) I) II) I)I)))II)I)IIII)I)II)I)IIII)IIIIIIII I) 
I I III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI LI II 

0000 sl I I emp II II II II II IIII II IIII IIIIII III) II О О II 0 II | cmpl II II 
00000 1ღCღიოდLI II II II II II II II II II II II II II II II II II II I|I II III) IIII I) II) cmpl U U 
LI IL(II I III I EE EE I EE EE ET О DI HE II I) 


Chi chuu а о o 119 


LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUU 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOU 
L LI I I I II AwKUUUUUUUUUUUUUUUUUUUUUUUUUUUOUOUUU 
L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II I,I II II I|I II II II II I 
LI 1 1 1 1 1 I) I) I) II II II I /MXI II II (oewavk)lI L II 0000 ტVIILI II II II II II | | 
L LI I IIII echo II II II II II II II II II II II III II II II II II II II IIIIII II IIIIIIIIIIIIII II 
LI L 

# field increment test: $i++ means ($1)++, not $(1++) 

echo 3 5 | newawk "fi = 1; print $i++; print $1, 11” >outl 


echo '3 
4 1' »out2 # correct answer 


Wë cmp -s outl out2 # outputs are different 
then | 

= echo 'BAD: field increment test failed’ 

Е 
I I II IIIIIIIII II II IIII1II II IIII II IIIIIIIIIIIIII11II II II II II II II 

1 0) IIIIII II II II IIIIII IIII II IIII IIIIII II II I/IIIII III IIIIIIIIIIII IIIII)I III) II 
LI LI I III II I)III I II) ))I I )I))I I I) I I I )) I I )I)I)IIII)II)II)IIIII I) 
Awk[] II LI 10 000001010 


try {if ($1 == 1) print "yes"; else print "no"] 
l 


1.0 yes 
LEO yes 
0.1E1 yes 
lOE-1 yes 
01 yes 
+1 yes 
10L-2 ი0 

10 no 


LI II II II II II II II II 000000 cc II IIII TODO DOE D D UO UO II IIIIIIIIIIIIIIII II) 
LI II II II II II II II IIII II IIII II II III II IIIIII II IIIIII II III II I IIII II IIIII)IIIII) U 
LI LI II II I III X–C§II 00 70 II II II II II II I yes II II II II II II II II II под 

LI II LI II II АКИО (II II II II II II II II II II II VI II II IIII II II III II III) |) /MXI I II L 
I II IIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II 

LI II II II II II II II II II II II II II II II II II II II II IIIIIIII d HOO OU D DO BO DEO I) 
LI II II II II II II II IIII II II IIIIII II III II II IIIIII II IIIII)IIIIIII)IIIIIII)IIIII «9 
LI I II II II IIII II III IIIIII III IIIIII III) 0 

LI II II II II II I) I #VXII II II II II II II II II II II II II II II I) II II II II II II II II II II II II 
LI II II II II II II II II II II II II II IIIIII II |I II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 


120 аи: Chinabuh.toM 
——————— au 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D II II II II II II II II II D] 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II IIIIII I II II II IIII III II II II || 
LI LI LI II II II II II II II II II II III) III) I III IIIIIIIII) Aw? II II II II II II II II IIII II II II 

I II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIIIII) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II IIIIII II IIIIII II |IIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

I II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI LI LI II II II II II II II II II II II II II II II II II II II I II II II II II II II II II IIIII)II) 0000 
I II II II II II II II II II II II IIIIII II II II IIIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
LI II II II II II II II II IIII II II IIII II II IIII II II II II II || 





00 6-5 Uprinti II II II II II II II II II II II II II II II II II II II II 


64 [IIT 


LI II II II II II II II II II II II II II III II IIIIII I|I III II D HOO COCELCLCLD II IIIIII II II 
I II II II II II II II II II IIII II IIII II I|I III II IIIIII IIIIII II IIII II IIII II III OD OD II II 
IIIIIIIIIIIII III IIII IIII IIII III IIIIIIII IIIIIIIIII III IIIIIIIIIIIIIIIIIIII IIIIII II 

I II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIII II I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II II II II II II II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LIIIIII II II III II II IIIII)I IIIIIII)IIIIIIIIIIIIIIIIII)IIIIII II) 

LI II LI II II II II II II II I) II II II nenset(C/C++ || LED II II II || mem... | | D ODE I I II I I 
LI II LI II II II I mend | | I II II II II II II II II II II II II II II II II II II II I IIII II II II I|I II II 
I II I II II II II II II IIII II II III II I|I II IIII II IIIIII II II IIII II |I III) I) II II 

LI LI II II II II II II IIII II III IIIIIICXCII II II II IIII II II IIIIIIII II IIIIIIIIIIIIIII) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II II II II II II II IIII II II III II II II III II II IIII II II II II II I | 

ПШ memset (s, c, 0010 =0 00 А0000 II II CIIII II II II 500 006 
L III IIIIIIIIIIIIIIIIIII II I) 


/* memset: set first n bytes of s to c «/ 
void «memset(void «s, int c, size t n) 


size t i; 
char єр; 


p = (char ai s; 

for (i = 0; i < n; i++) 
pLi] = с; 

гетигп 5; 


Chi HI) nen o 121 


LI II II II II II II II II II |IIIII)I)IIIIII)I)III)I)IIIII) 320 00 eati D II II ELO B UÜ D U I) 
LI II II II IIII II II II III II IIIIIIII II IIII I) 

LI II II II II II II II IIII II IIII II IIII II II II IIII II III IIIIII I|III II II II II | memset]] 
LI I IIII III) IIII по I |II)IIIII|IIIIII0I I III 20000 II II 2II II 000 0 0 0 00 0 0006 
LI LI I IIIIIIII)IIIII 2") II II II II II II II IIII II IIII III II III I|IIIII I|II))IIII 160 00L 
2II II II II II II II II II II II II | | თთი§CLII II II II II II II II II II I) II UU 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II III II II II I|I D II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II II II I|I I|I II /| 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II I|I D II D] 
LI II II II II II II II II II II II II II I) I | 

LI LI LI II II II II II II II CII II II II II II II 0 I 0X7_L(II II II II II II II II II II II II 00 800 
ПП 0x80] 0»XLILIII II II II II II II II II II III II III II IIIIII IIII II IIIIIIII111I1II) I) 
I LI (II II II II II II II II II II II II III II III II II IIIIII II II III II I|IIIIIII IIIIIIIIIIIIII II) 
LI LI II II II II LI II II |) петвее II || II II II II II II II I|I II II II l 

LI II II II II II II II II II II III II III II IIIIII II III оо ооо О IIII) nl CIIII II 
LI II II II II IIII II II III II II II 


big = maximum left margin + maximum n + maximum right margin 
‚ 50 = malloc(big) 
. 51 = malloc(big) 
for each combination of test parameters n, c, and offset: 
set all of 50 and 51 to known pattern 
run slow memset(s0 + offset, c, n) 
run fast memset(sl + offset, c, n) 
check return values 
compare all of 50 and 51 byte by byte 


LI O memset | II II II II II II II II II II II II II III II II UU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II II IIII II IIII II III II III II IIII II IIII II IIII IIIII)IIII)I)I| зоб sığ UU 
LI LI LI II II II II ი II II II II II II II | | 

LI II II II II II II II II III II II III II II IIIIII II IIII II II II II 


offset = 10, 11, ..., 20 
с = 0, 1, Ox7F, 0x80, OxFF, 0x11223344 
n = 0, 1, 2, 3, 4, 5, 7, 8, 9, 15, 16, 17, 
31, 32, 33, ..., 65535, 65536, 65537 


LI LI 0| | 16II II II U UUUnNUUUUUUUHU 2-10 21) 2+ 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIIIII) I) 
LI I I IIII II III II III IIIIII IIIIIIIIIIIIIIIIIIIIIIIIII 2) IIII |IIIIIIIIIIIIIIIIII II) 
LI LI II II II II II 

LI LI LI II I | memsetl I II II II II II II II II II II IIII DH BO OLD IIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II IIII II |II II 3500! |I II II II II II II II II III IIIIIII)I)I)IIII) D I) 
LI II II LI II II II II II II II || 

LI I II II II II II II IIII II IIII II IIII II II II II II II III mensetD II II II II II I) II II II I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


122 www Chibasbup.toM 
mm 


(II LI II II II II II II II II II 7/I II II II II IIII II II IIII II II IIIIII IIIIIIIIII IIIIIIIIIIIIII II) 
LI LI LI II II II II II II II II II II II II II III) II D იოთო§8CLI II II II II II II II II II II II II I) II II II 
I LI LI II II II II II II II II II II IIII II IIII II II II III) II II II 000 I петзе I II II II II II II I) 
ПП 0X7LI) |II LI CII II II II II II II LI II I | ოთო§ვCLL || II II II II | |IIIIIIIII II IIIIII II I) 
LI II II LI II II II II II 

LI იC086CLI| II |I II II II II II II II II II III II II BL ELO II II IIIII)II IIIIIII)IIIIII II II) 
LI II II II II II II II II II II II II IIII II III) II III) II III) I)IIII) I memmevel LU II II U II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
LI II II II II II II II II I II II II IIII II II II 

LI II II II II II II II II II II 1 II I) II I) I II II II II II II II II II II II II II IIII IIII II II II II 
LI LI LI II II II II II II II II II D | nensetU II II II II II II II II II D HB BOLD IIIIIIIIIIIIII U 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II II II I|I D II D] 
LI II II II II LI 

LI II II II II II II II II II 1 II II II II I II II II II II II II II II II II II II II IIIIIIII II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II I|I I|I II D] 
LI LI II LI II LI II LI II LI II II II II II II |IILI III) |IIII)III)IIIIIII) UD спопоооц 
I II II II II II II IIII IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II III IIIIIII)II)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI III III I IIIII II IIIIIIIIIIIIIIII IIII I) 

I IIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) II 
I IIII1III1IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIII)I II I 

I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II II II II II II II IIII II II IIII II II IIII II II II II I) || 

I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1))I) I) 
I II II II II II II II II IIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) D] 
LI LI II LI 

LI II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
LL III III IIIII)III IIIIIIII IIII I) 

I II II II II II II II II II II II II II II II II HOO II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))I))I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II II II II II II II II II II II III II II IIII II II II 





006-6 0000000000 menset[] D II II II II II I I 
00 6-7 [Imem. .II II II II II II II II II II II II II | | 


Chin NU) nan n 123 


006-8 UUUUUUUUUUUUUUUUUHUUUU nath.hUUUUU sqrt[] sin 
LI III. II UUUUUUUUUUUUUUUUUUUUUUULU 


006-9 |IICIIIIIIII) ве... II II II II II |I II seeemeD II II II II II II II II II II II II II II II 
LI LI || იოდი... .II II II II II II II II II |I I strtokl] steesenD || II II II II II II II II II II I) 
LI LI II II II II II II 


65 0100 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
L II II II II II gd 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II I|I I|III I|III IIII III) 
LL LI IIIIII II IIII II II IIII II II IIIIII II UUU |II II II II IIII II II II II II I|I II II II II 
LI II II II II II II II II II II II II II II II II II II II II II II |I II I|I II I|I II I|I II II II II IIII IIII III) 
LI II II II II II II II II II II II II II II IIII II II I|I I) II II II II II II I 

[| E] E] E] E] E] | | I E] | Microsoft Visual C++ VersionS.O[ I E] II E] E] DJ II EE E] E] II 0 U 
LI II I IIIII II II C++ STL I |II II II II II II II II I|I II |I II II II IIII III III IIII III) 
L II II II II 


"xtree(114) : warning C4786: 'std:: Tree<std::degue<std:: 
basic string<char,std::char traits«char»,std::allocator 
«char»»,std: :allocator«std::basic string«char, std: : 


.. 001420000” -— 
allocator«char»»»»»»::iterator' : identifier was | 
. truncated to '255' characters in the debug information 


LI IIIIIIIII II II II II II II IIII II II II I I I 1594) II II II II II II II (II II II II II II II II II II 
LI 255) (I II (I II II II II II II II II II II II II II II II II II II II II II 00000 00000 000 
LI LI II LI LI 

LI IIIIIILI VI II II II IIIIII II II II II IIII II II IIII IIIIIIII II IIIIIIII II I|III II II IL) 
UU IIIIIIII III IIII II IIII II IIII II IIII II II II II IIII IIII II IIII II II II II II II II II II 
LI I III III III )IIII)III I I )I)III)I––;))))))I)–'|) о II II 0 0 0 00010 
LI I IIII II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II I|I I|III II |I II II I|III II |III II IIII II I|I II II I 
LI LI II II II II II II II IIII II II II II |I II II II II I|IIIII I|III II |III |I |IIII II |IIII |I|IIII|III I) 
LL (IIIIIIIIIIIIIIIII”II III IIIIIIII II IIIIIIIIIIIII IIIIII II II IIIIII IIIIIIIIIIIIIIII IL 
LI LI II II II II II II II II II II II II II II II II II II I|I IIII I|I II II I|III |I ооо |II|IIIIIII I) 
L LI II II II II II II II IIII II II II II II II II III) I|IIIII I|III II |III |I ооо |I|IIIIIII I) 
LI LI II II II II II II II IIII II II II II II II II II II I|IIIII I|I II II I|III |I |III II |IIII |I|1IIIIIII I) 
L I IIIIII II II II II II IIII II II II II II II I 

I I II II II II II II II II II II II II IIII IIII II II II II IIII II II II II |III I|III|II|I|II|I III) II 
LI IIIIIIIIIIIIIIIIIII IIIIII II III II III IIIIIIIIIIIIII II II II II |IIIIIIII|IIII|III II II 
LI I III III III III III I) О здева | IIIII II II II 0 00 00 0 0 0 0 0 0 0 0 0 II II II 
L |II)I | || | fgets(buf, sizeof (buf), stdin] [UU UU scanf(“ 45" , buf) 


124 იეიიიიი China puhtam 
——a. 


LIIIIII IIIILII II IIII II IIII II IIIIII II О О О scanf $20s" , bus) 
LI LI 3.31) II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIII II II II 

LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II I|I IIII IIII IIII III) 
L LI II II II II II II II II II II II II II II IIII II II II II II II II IIII II II II II III) II II II I) II II I 
gets[] II II II II II II II II II II II II II II II II I | 
#де пе MAXNUM 10 





~ 


int main(void) 
char num[MAXNUM] ; 


memset(num, 0, sizeof(num)); 
printf("Type a number: "); 
gets (пит) ; 
1f Спит [МАХМОМ-1] != 0) 
printfC"Number too big.\n"); ` 
/*= ... X/ i 
1 


LI LI LI II II II 10II II II II II II IIII II IIII II IIII I|IIII)IIIIIIIII II ისი! ПП OL] II II I) 
ger II II II II II II II II II II II I I IIII II II II |I II II1I II II d II II1II) II II B II II B EE II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II III|IIIIIIIII II II II 
LI LI II II II II II II II II II IIII II II II QS); I| I IIIIII II II IIII II II IIIIIIII IIIIIIIIIIIIIIII II 
LI II II II II II II II II II II II II II I) || 

LI LI II II II II II II II III II II II II II II Оооо 19980 7D II II II II II II IIII II II C II II 
LI II II II II II II II II II II II IIII II IIIIII II IIIIII II II 


LI II II LI II LI II II II II II“ II II II II II III” II IIII II I|I II II II II II II II II II 
LI LI II II II II II II II II II II II II II II II I II II II II II II II II IIIIII II I) I) I) II II II 
LI LI LI II LI LI IIIILI IIII IIIIIIIII)III III)IIIII) 000" - ]00 00000 
LI LI II II II II II II II II II II II II II II II I II II II II II II II II IIIIII II I) I) II II II II 
I IIII II II IIII II II IIII II II III II II IIIIII IIIIIIII II IIIIII II II II 


LI L 1983L (LI II II “ Internet 0” II II II II LI II II II LI II II I I 
LI II II II II II II II II III II II IIII II II II IIII II I|I III II IIII IIIVI/II|II II II II II II II 
LI II LI II II II 


static char query[1024]; 


2 zéi ri ri 2 2 2 2 р 2 2 


~ 


LI 


L I 


char «read. form(void) 


i 


int qsize; 


gsize = atoi(getenv(" CONTENT. LENGTH")) ; 
fread(query, qsize, 1, stdin); 
return query; 


ei ri 9 023 03 "wl a e‏ په 


? } | 
ШПШШШШШШШШШШПП 10400 0000 setst D II II II IIII II II EE 0 0 II II II II II 
LI II. LI LI 


Chin pups во п 123 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II LI LI II II II II II II II II II 


? char «p; 

? p = (char +) malloc(x » y * 2); 
LI II xD VII zl 000000 ma11ecl D II II II II II II II II II II II II II II II II II II II I 
ნ IXIII II |IIIIIIIIIIIIIII I IIIIII)I)III)III intl 1600 xl VI) zL 000 4000 
x*y*z[] 689210 |) [] L] 2"00 0 33850 0000 ma11ocll E II II II II II 33850 |) II II II LI 
LI LI II II II II II II II II II II II I) II II I 

LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
L LI II II II II II II II I) II II I | 19070 II I) I) О О О О О О О II)I)IIII)I)IIIIIIIIIII I) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II I|I II II II II I|III IIII III) 
L LI| I III II III IIIIIII)IIIIIIII)IIIIIIIIII) 640000000 1690000000600 
L II II II II II II II II II II II II II II II II II II I|III II I|III II |IIIII I|IIIII IIII II IIIIIIIIII I) 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II |I II I,I II I,I II II II II II DU 
LI II II II II II II II II II II II II II II II II II II II IIII IIII I II IIII II II IIII II II III) I) II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
L II II II II II II II II 700 #ტ III II II II II II II II II II II II II II II II II IIII III) II II (II II II 
LILLI)1 1 I II III II II II II II II II II II II II II IIII II II II 0 II II I 

LI II II II II II II II II II II II II II II II II II II II IIII II II I|I II II II II II II II II II II II II I 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II /I II II II II II II II II II DU 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II /I II II II II II II II II II DU 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II ,I II II II II II II II II II I | 
L II II II II II II IIIII II II II II II 

[| Steve Bourne[] ПП Unixl O (II II LI LI LI (| Beurnet] [] XI II II II II II II II II II II II L 
ПП 254 (I II II II II II II II II II |IIIII)I)II 00000 00000 ”M0;I|I|I) I) IIIIII I) 
LI I IIIIII1IIIIIIIIIII II unxit II II III II II II II II II II IIIIII II IIIIII IIIIIIIIIIII I) 
L («I II II II II II II II II II II II II II IIIIII II II II II II О О II II 00000 0 IIIIIIIIIIII I) 
LI LI II II II II II II II II II IIIIII II IIII II II 


00 6-10 |IIIIIIIIIIIIIIIIIIIII II III II IIII II IIII II II II II IIII IIIIII IIIII II III) II II 


6.6 0100 


I II II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIII II I) 
LI II II II II II 

LI LI LI II II II II II II II II II (I II II II II II II II II II II II II II II |I IIIIII II II III) II I|I II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II IIII II II III) IIIII)II)IIIIII)II IIII)IIIIII)I)IIIIII) 20 00 40 0 CSVI II II l 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1)I) I) 
LI II II II II II II II II II II II II II 


126 ПППППП China*buh.toM 
[| 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II II II II II II II || 

LI II II II II II II II II II II I II II II I II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI I II II II II II II II II IIII II III IIIIII III IIIIII 10000000 II NULLO 


Za testmalloc: returns NULL after 10 calls +/ 
void «testmalloc(size t n) E 





static int count = 0; 

if (++count > 10) 
return NULL; 

else 

| return malloc(n); 

L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II III IIIIIIII I) 
LIII1I1I1I11II 111111111) )))1 1) 1))1)უ))) ооо о II I|I|I|II)IIII IIIIII I) 
LLIII IIII II II II 

L II II II II II I II I 60000 000 III II II II II 0000 0) II I II II ul II II II II II 
LII II IIIIIIIIIIII II IIIIIIIIII II 1) 1) 1) ) II II II I 0 OxDEADBEBFU II II LI LI II 
LI III1IIIIIIIIII II II IIII II IIIIIIIIII II III IIIIIIIII)I II II II II II 

L I II II II II II II II II II II II II I II I IIII IIII IIII II II III IIIIIIIIIII)I IIIIII III) 
LILIIIIII1IIII II IIIIIIIIII II II II II II 

L II II II II II II I II II II II IIII II II IIII II II IIII I II II II II II II II II II II II II I) II II D 
LI I IIII II II IIIIIIII II II II II II II 

L I II II II II II II II II II II II II II II I II II IIII IIII II |I II IIIIIIIIIIIII)I IIIIIIII I) 
L II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II II II I|I II II II tti 
L II II II II II II II II II II II II II II II II II II II II ао II II II II II II II II II II II I|I II II I)I II I 
LI ULL 

L I II II II II II II II II II II II II I II I II II IIII IIII II |I III IIIIIIIIIII)I IIIIIIII I) 
L LI II III III IIIIIIII) I) I) 

L I III II II II II II II II II II II II II I II II IIII IIII II |I II I IIIIIIIIIIII IIIIIIII II) 
L II II II II II II II II II II II II II II II II II II II II I|I II II II II |I II 000000000000 
L II II II II II II II II II II II II II II II II II II II II I,I II II 000000000000 II II tti 
L II II II II II II II II II II II II II II II II II II II II I|I II II II II II II 000000000000 
LI II LI SD LI II II II II II 

L II III 70000000000 


6.7 0100 


LI II II II II II II III II IIII II III II II IIII IIIII IIIIIIII IIIIIIIIIIII 000000 
LI II LI LI II II II LI II II II II II II IIII LI ” II II II II II” II II II II II II II II II II II II II II II II 
LI II II II II II II II II IIII /IIIII II II II II II II IIII II II II II |IIIIIIIIII)IIII IIIIIIIIII II) 
II II II I II II III II III II IIII IIII II III IIIIII II III II III IIIIII IIIIII IIIIII IIII II II 


Chin NU), nan o 127 


I I IIII1IIIIIII II III IIII II IIII II IIII III II III IIIIII III II III |I1IIII IIII)IIIIII) Don 
Knuth II II II II LI II LI II II LI II LI II 1LXII) LI II II II II II II I“ II II II II II II II II II II II II H 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1I)I) I) 
LI LI LI II II II II II II II II II II II II II II II II (I II II II II II II II II II II II II II II II II II II II II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)1))1))1))1)I) I) 
LI.II LIILIII ШШШ ШШШ LI II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II I IIIIII II II I|I I|I II II 
I II II II III II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))I))1)I) I) 
LI LI II II II II II II II II II II II I II II I/I II III II II II II I|III I II II II II II II IIII II II II II 
ОООО" II II II LI II LI II II II II II II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II I|I II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1)I) I) 
LI II II II II II II II II II II II II II I)IIIII)I)II Beal II II II II II II II II II II II II II II II U D] 
I) 1 IIIIII 1)IIIII)I Beal II II II II II II II II II II II II II II II II II II IIIIIIIIII II I|I II II 
LI II II II II II II II II II II II II IIII II II III II II IIIIII II II IIII II II IIII II I|I II 

LI II II II II II II II II II II I II II I) I) I II II II II II II II II II II II II II IIII IIII II II II II 
LI LI II II (I II II II II II II II II II III II II III II II II II о IIIIII II IIIII)IIIIIIIIIIIIII I) 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI LI 

I II II II II II IIII II IIII II III II 0 00 0 0 IIIIIIIIII 50000 0000 IIIIIIII I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1))1I)I) I) 
LI II II II II IIII II III II II II III IIIIII III II IIII IIIII III IIIIII IIIIIIIIII IIII II II 


6.8 |IIIIIIIIII|II!!! 


LI 3 II II II II II II II II II II I IIII II II II II II IIII II II II IIIIIIIIIII)III IIIIIIIIII II) 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II II II 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I II I II II IIIII)I II I)IIIII)I)I)IIIIIIII)III)I ZUUUUUUUUUUUUUUUUUHUL 
(LI II LI II II II II XLI 


(000) 
а 

ар 
арс 
abcd 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II IIIIIIIIIIII II II D] 
LI LI II LI II II II II LI IIII IILI IIII II 0000" unu 
LI II II II II II II II II II II II II II II IIII II II II IIIIIIIII)III II IIIIIIIIIIIIIIIIIIIIII II) 


128 000000 (Маријом 
JD 


I II II II II II II II II III II II III II II III) II |IIII)I)IIIII)I)II | #ტსVXII II III) II III) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
L| II I IIIII II IIIIIIIIIIIIIIIIIIIII II) 


^ # markov test: check that all words, pairs, triples in 
# output ARGV[2] are in original input ARGV[1] 
BEGIN 1 
while (getline «ARGV[1] » 0) 
for (i = 1; i <= NF; i++) 1 
wd[++nw] = $i # input words 
single[$i]++ 





for (i = 1; i < nw; i++) 
pair[wd[1],wd[1+1]]++ 

for (1 = 1; i < m-1; i++) 
triple[wd[i],wd[1+1] „ма[1+2] ]++ 


while (getline «ARGV[2] > 0) (1 
outwd[++o0w] = $0 # output words 
if CIC50 in single)) 

print "unexpected word", $0 


for C1 = 1; 1 < ow; 1++) 
if (1! ССоџ ма [1] ,„оџЕма[1+1 ] ). in pair)) 
print "unexpected pair", outwd[i], outwd[i+1] 
for (i = 1; 1 < ow-1; i++) 
ЧЕ С! CCoutwd[i] ,outwd[i«-1],outwd[142]) in triple)) 
print "unexpected triple", 

А outwd[i], оитма[1+1], outwd[ 1-2] 
L II II II II II II II II II II II II II IIII II IIII IIII II II II II II II IIII IIII II IIII IIIIIIII II) 
10000 | LI LI LI LI LI II II LI LI 42685! |) II II II I OL I III III III III 6-70 000 II U U I) 
L II II II II II II II II II II II II II IIII II II II II II II II II IIII II IIII III IIIIII I|II)IIIII II) 
Java] II LI II II II II II II II II II II II II II II II II II II II II 00 0 II II II II II II IIII IIII II II 
L LI II II II II I) 

LI II II II II II II II II II II II II II II II II II II II I|I II I|I II II IIII IIII II IIIIIIIIIIII III) 
LLIII II II II II III II II III II II I IIIIIIIIIIII IIIIII II 

L II IIIII III III) II IIIIIIIIIIIIIIIIIIIIII I) 

abcabc..abd.. 

00000 2C6CI II II ава II II II 000 000 0000 0 0 0000 CIIIIIIII I) 
L LI II 40 ||II II II II freql II II II II II II II II II I | 

LI IმVმI LI II II II О 00000 00 II II IIIIII) I) II II О 0 0 0 0 0 0 00 000 al 
L II II 200 CLI (I II II II II II II II II II II II II II II II IIII II II II 00 О 00 0 Javal 001 
L I II II II II IIIIII II II II II IIIIIII)I II IIII 20 II II II II II II II II II II IIIIII IIIIIIIIII I) 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II ,I II ,I II II II II II II II DU 
DUDU CI II II II II II II II II II II II II II I I II II II I) II II II II II II II II I,I II II I,I II II III) II 
LI LI II II II II II II II II II II II II II II II II II II I 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
L II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II II II II II II II I) II II I 


Chi HI) nan o 129 


I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II II II IIII II II IIII II II I IIII II IIIIII II IIIIII II |I III) II II II 

LI II II II II II II II II II II II II II II I II II II II II II II II II II II II II II IIIIIIII II II II II 
I IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1უ)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII II IIIII)IIIII)I)I)I)I)I)I)I)I)I)1))I)I) I) 
L|LI LI IIIIIIII II II I) 


6.9 ПП 


LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
I II II II II II II II II II II II IIIIII II II II IIIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUU II 

LI II II II II II II II II II II II II II II II II II II II || 


LI LI II LI 


L I II II IIII II II II II II II II II II II II II II I|I II II IIII|III)I III)IIIII I) I Don Knuth] 
[LL E BL BE EE E] E] II 00 Software: Practice and Experiencel9[] [| 7[] pp607-685, 1959)! O | 
“ The Errors of TEX” | I (I I I II (LI LI LI LI LI IILXII I II LI II II II II II IIIIIIIIII II II II II LI 
L LI II II II II II BB BS IILXII II II ТЇР II II II II II II II II II II II II II D] II II Рег 
I I II II II II II II II II II II IIII II II II II II II II II II II1II ооо IIIII) II I|IIIIIII II I|I II II 
LI LI II II II II II II II II II II || I I MakeMaker[] Тезенаклеза (I U II II II II Û Pert) | I 
LI LI 

Jon Bentley[] |) |) E] E] II II E] E] E] E] (Communications of the АСМ)Ц |) E] E] II II E] D |) 
ПОО000000(000000000 (Programming Pearls)[] || || [] II II II II II II U | (More 
Programming Pearls)[] [| Addison-Wesley[] | | _ || 1986[] 1988[] [] (И E] E] E] II E] E] II D U 
LI II II II II II II II II II IIII II II II II II II I 





1071 U i 


LI II LI LI II II II II II II II II II II 
000000900000000 


LI LI II LI III II II II II L 


LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I I I II IIIIII II IIIIII II IIIIIIIIIIIIIII)IIIIIIIIIIIIII II) 

LI II II II II II II II II II II I I II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
II I I II IIIII II IIIIII II IIIIIIIIIIIIIII)IIIIIIIIIIIIII II) 

LI II II II II II II IIII II IIII II IIIIII II 0 О 0 IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II II II III II II II |IIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II II II II II II II II II II IIII II II II |IIIIIII II II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII II) 
I II II II II II II II II II II II II IIIIII II III II |IIIII II III II II III II IIII II IIIIII II II II | 

LI II II II II II II II II II II 1 II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI LI II II II II II II II II (II IIII II II II II II II IIII II II IIII II II IIIIII II IIIIIIII II IIII II) 
LI LI LI II II II II II II II II II II II (OU 

LI II LI II II II 2II II II II II II II I IIII II II II II II IIII II II II IIIIIIIII)III II IIIIIIII I) 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I III1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II IIII II II IIIIII II IIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 

I II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIII) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II II II II II 

II II II II II II II II II II II II II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) I) 
I III1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI I II II II IIII II II II II II II II II II 


71 UL 
LI II II II II II II II II IIII II II IIII II IIIIII II |IIIIIII IIIIIII)IIIIIIIIIIIIII II) 


ө IIIIIIIIIIII perťormence| II II LI II II LI II IIIIII UO" II 0000 "0 —ШПП 


A KI) ino s 131 


L II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II II II I 
Internet D II LI [] I II) III) III) I) II II II II II IIII 0 II II 0 II II II II О II II II II 
L III 1) 1 ) I II II II II IIII II IIIIII II II II II I I ) )) II I)I)I)II III Internet] II II U I) 
I IIIIIIII II II II II II II II II II II II I) I) II I) II (I) II |I II II 00 

LI II II II II II II II IIIIIIIIIILI 0000" pam (I II II II II II II II II II II II II II 
LI II II II II II II II II II II I IIII II II II III) I II II IIII I II IIIIIII)I II II 00000000 
L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II I|I II II II II I|I II II I 
L II II II II II II II II II II II II II II II II II II II II II 000000000000 II II I|I II II II 
L | II ––I II II II II II II II II I II II О О I II II II III) II II IIIIII II I|IIIIIII IIIIIIII II) 
LII 1 IIIII II II IIIIIIIIIIIIII IIIIIIIIIII II II II 

L II II II II II II II II II II II II II II II II II II III II II II II II II II II II IIIIII IIIIII III) 
L L| I I III III III) )I)I) IIIIIIII)I)IIIIIIIIIIIII) I) 

L II II II II II II II II II II II II II II II IIII II III II II II II II IIII ооо IIII IIIIIIII II) 
L II II II II II II II II II II II II II II II II II II II II 000000000000 II II I|I II II II 
ПОО“ Make millions in your spare time" | " XXX-rated" | |) II II II E] ED] E] E] E] IIII I) I | 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II utl 
L LI II II II II II II II I | 

L L |IIII IIIIIIIIIIIIIIIII grep II II II II I IIIIII II II IIIIIIIIIIIII)II IIIIII E] 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II 0000 
L II II II II II II II II II (I II XI 

/« isspam: test mesg for occurrence of any pat +/ 

int isspam(char «mesg) 

int 1; 
for (i = 0; 1 < npat; 1++) 
if (strstr(mesg, pat[i]) != NULL) 1 | 
printf("spam: match for '9s'Xn", pat[i]); 


return 1; 


1 


return 0; 


LI II II II II II II II II IIII II II II II IIII II III) I)III)I)IIII)I)I CIII) III 59L+X5L;I) D I|I III) 
L| II I IIIII II IIIIIIIIIIIIIIIIIIIII II) 

LI II LI II II II II II II II (III II II II II II II II О 000 00000 strstzrlll II II II I) 
LI LI II II II II II II III II II II IIII II III)IIII)II)IIII) II III) EDO strserzD | IIIIII D III) 
LI LI LI II II II II II II (I II II II II II II II II II III) L 

ПП зеквет ll II II II OO D BU II II I) 


Za simple strstr: use strchr to look for first character +/ 
char «strstr(const char #51, const char #52) 
i D 
int n; 
n = strlen(s2); 
for (33) 1 
sl = strchr(s1l, s2[0]); 


132 овооос Chiba spuf,cov 
— n 


if (sl == NULL) 
return NULL; | 
if (strnemp(si, 52, n) == 0) 
return (char ») 51; 
51++; 





1 
} 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII II II D] 
LI II LI LI II II II II II II III | I зекеве II II II II IIII II II III) 000 0 0 0 0 0 0 IIII I) 
LI LI II зекест II II II II II II II II II II II II II II II II II II U 
L LI III 8C15L+XII II II II II II II II II II II II II III II II IIIII)I II II IIIIII II |I IIIIII II II II 
LI II II II II II II II II II 

LI II II II II II II II II I | LLითიდ!  |I II II II II II II II II || III) |) III strlenl Ul 
LI II II II II II II II II II II II IIIIII II II III II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

LI LI II 8LჯXითიდ!! II II II II II II II II II II II II II II II I) I) II |I II II II II III) I) I) II II | 
I II II II II III II II IIIII II II II II II IIII IIIIII IIII M0II II II IIIIII II IIIIIIIIIIIIII II II I) 
L CI strnemp |I II II XII II II II II II II II II II II II II II BU ход 
LI II II II II II I) 

LI LI || зеков II II II II II II II II II II II II II II IIII II III II III IIIIII IIII II II II l 
"MI | | I LI LI || isspanl | II II II II II II II II II II |III)I) |IIIII) IIII)I) 90000100 
LL III I I |IIIIII II IIIIIIII IIIIIIIIIIII II I) 

LI LI II I | strstr[]strchr[) §LიCVიI U || II II II II II II II II II II II II II II II II II II 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II I II I III II IIIII III I) | 59LX§L1' || III) II II UD D II D B ELO IIII II) 

UUUUUUUUUUUUUUUUUN ––)|)I|I)IIIIIIIIIIIIIIIIIIIII)II)II)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUU зеке II II I I II II II II II III II IIIIIII)IIIIIIIIIIIIIIII II) 
LI II II II II II II II II III II II II II II II IIII II II IIIIII II IIIIII II II III) II II II 

LI II I I III IIIIIIIIIII III 59LX§L+:II II I) II II II II II II I IIIIII II IIIIIIIIIIIIII I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
LI II II II II III II II II II II II II III) IIIIIII)IIIIIIIII eBB II IIIII)I II IIIII) II xD ULL 
LI II LI II II CII II II II II II IIII II XII II II II II II II II II IIII III) I) II HD O OLD U DEO II D] 
LI II II II II II II II II II II II II II II || 

L LI I §8LX3LXII U II II II II II II II II II II II I|III II IIII II II II II III) II III) 30%II || I) 
LI II II II II II II II II II II II II IIII II II UL 

UUUUUUUUUUUUUUU 

LI II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIII)I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI I II II II II II II III II II II IIII II III III) Оооо 0 00000 sstrstrUUUUUUU 


Chiau h sm o + 133 


LI II II LI II II II II II II II II II II II || 

LI II II II II II II II II II II II II II II IIII II II II IIIIIIIII)I II II IIIIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II III II II II II II II IIII II II III) I) || 

LI LI II II II 


for (i = 0; i < npat; 1++) 
if (strstr(mesg, pat[i]) != NULL) 
return 1; 


L II I npatU |I II II II II II II II II II II II IIII II I|I II IIII II II II II III) II II II III) II I 
npat[] II II LI II LI [] U strlen (mesg) #იL6LII II Ú Û 

LI II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
LI II II LI II II II II II II II || 


for (j = 0; mesg[j] != 'NO'; j++) 
if (some pattern matches starting at mesg[j]) 
return 1; | 


LI II II II II II II II II II II II II II II II II |IIII)IIIII)I IIII) IIII)I) II SO ELO DELE CI D] 
LI I II II II II II IIII IIII II II II II II III)III)IIIIII III messt3iBn n DH II II IIII II II II 
LI LI II II II II II 52 II II II II II II II II II II II II I II III strlen(mesg)*npat/52[] D U | I 
L II II III) ))III 0] II II II зоо 0 0 0 0 0 О «000 ––უ)|)I)II 0 0 L 
LI 520 II II II II II II II I) II I О 0 I I I 0 I II I I I II I) ) 0 II II II 0 II 0 D 00 0 II D] 
LI LI 

LI LI II II II II II II IIII II IIII II IIII IIIIII III II III IIIIII III)II)III) isseamll| 
LI LI II LI 


int patlen[NPAT]; Za length of pattern +/ 
int starting[UCHAR MAX+1][NSTART]; /+ pats starting with char ad 
int nstarting[UCHAR MAX+1]; Za number of such patterns «/ 


/* isspam: test mesg for occurrence of any pat +/ 
int isspam(char «mesg) 


int i, j, k; 
unsigned char c; 


for (j = 0; (c = mesg[j]) != 'NO'; j++) 1 
for (i = 0; i < nstarting[c]; i++) 1 
k = starting[c][i]; 
if (memcmp(mesg+j, pat[k], patlen[k]) == 0) 1 
printf("spam: match for “%s'Xn", pat[k]); 
return 1; 
I 
1 
1 
return 0; 


} 


LI LI LI LI LI II II II 0 | startinog[c] 11000000 ell 0 00 зеагеіпо[е10 U II II II 
CL II I II I II II II II II II UI nstartingtecij D II II II II CII D II II 
I II II II III II II IIII II IIIIII II IIIIII |IIIII)III 0000 იC2LII II II D II II I) I) II II II D] 
LI LI II 0LI LI LI LI II 200000000 ра+іепікі0 II II II II II D 0 II strlen (pat[k]) 


134 с)... (Мђа“риресом 
a 


LI LI II 
LI I II II II II II II III IIII II IIII II II II III II III IIIIII ხIII II III) II I|I II 


nstarting: starting: patlen: pat: 








best pictures! 





LI IIIIIIIIIII IIIIII LL II 
"int i; 
unsigned char c; 


for (i = 0; i < npat; 1++) í 
c = pat[1][0]; 
if (nstarting[c] >= NSTART) 
eprintf("too many patterns (>=%d) begin '9c'", 
NSTART, c); 
starting[c][nstarting[c]++] = i; 
patlen[1] = strlen(pat[i])5; 


LI LI II II II II II II II II II II II IIII II II I) |III)I)IIII strcstrl] UU 5-100 DEO II II II II 
l| 7–151) II II II LI III) II 52. II II II II II II II II II II II II II II III) I) 0 II I) I) I) II II II II /| 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
II III I II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II I|I I|I II II 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II II II II II II II II II III II II II IIII II III ULU strstr 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I II IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI LI II II II 


007-1 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III II IIII II II 
LI LI LI II II II II 1 III) II III iseanll II II II II II II II II II IIIIIII)I II IIIIIIIIIIIIII II) 
LI II II II II II II II II II II II II II II II I)III)IIIIIII) III ttrigaUUUUUUUUUUUU 
LI LI I II II II II II III II II II II 
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7.2 [JU DU LI II 


LI LI II II II II II I II I) )) I I) ) ) I) ) II ооо Оооо II II D D II |I II II II II II 
Unix | | II LI I I LI LI II LI D] U tinel 


% time slowprogram 
real 7.0 
user 6.2 . 
SyS 0.1 

26 


L LI II LI II II II II II II II II II II II II II II II II II II О read) |II II II II II II II II II II II 
LLI III II user" CIVXVII II II IIIIII IIII |III)II)III) III I) III) I system" (II 
CPU II LI II II II II II II II II II II II II II II II II II II II II |I II II I|I II |I |I II II I|I 00000 
L LI II II II II II II II IIII II II II II II II I|III II I|III II I|III |I |I II II |III |I |IIII |IIIIIIIII I) 
L LI II II II II II II II II II II II II II II II I|III II I|III II II II |I II II II |III |I |IIII |I|IIIIIIII I) 
LI LI LI II II II II II II II (I II II II II II |) II II 20%II XI II II II II II II II II II II II II II II II II II 
LI LI II II II II II II II IIII II II II II |I II II III I|IIIII I|III II (III |I |IIII II |IIII |II|IIIIIII I) 
LI (LIII II II) IIIIIIIIII)IIII)IIIII)IIIIIIIIIIIIIII I) 
LI LI IIIIII I III II II time | I II II II II II II II II II II II II II II II II II 0 II I|I II 0 II I 
II I II II II II II II II II II II III)IIII)II)IIII)I CIIC+4+ 0000000000 I C1C0CXII II II 
LI II II II II II II II II II I II II CIVII II II II II II II II I|I II II II II II II II II I I I C1CCXII II 
O CIXII |) II LI II L| 
include <time.h> 
include <stdio.h> 
clock. before; 
double elapsed; 


before = clock(); 

long running function(Q); 

elapsed = clockO - before; 

printf(" function used %.3f secondsín“, 
elapsed/CLOCKS PER. SEC) ; 


CLOCKS PER SEC[]ID D LI LI DD | C1C0CXII II II II II II II II II D BL II U II II II II || 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LLIIII I IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


before = clock(); 
_ for (i = 0; i < 1000; i++) 
| short running. function(; 
elapsed = (clock()-before)/(double)i; 


LI Javal] LI patel] II II II II II II II II II II II II II II CIX7I I|I III) D II II 


Date before = пем Date); 
^. Jong. running. functionQO ; 
Date after = new Date(); 
long elapsed = after.getTime() - before.getTimeC); 


ПП gecTime[] D | | II II II U II I) 
I II II II II II II II II II II /I /I II II I|I II II II II |IIIIIIIIIIუIIუI II /I |I |II|IIIIIIIII II II II II 
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I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II IIIIII I II II II IIII III II II II I | 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I II II II II II II II II II II II II IIII II II II IIII II II IIII II |I III II II IIII II II II II II | 

LI II II II II II II II II II II II II II II II Оооо II II II II II II II II II II IIIIIIII II II II II 
LI II II II II II II II II II II II II IIII II II II II II IIIIII II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIII)I)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II II II II II II II II II II II II II || 

LI 19711 (I II LI II LI II LI II II II II II II Don Къ II II“ LI II LI II II II II II LI II U 
LI LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II 
LI II II II II II II II II II II II II IIII II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIII)IIIIIIIIII II 
I II II II II III II II III II II IIIIII II IIIIII II II IIII II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI II LI II II II II II II I) VიXII I) II II II I II IIII –LII II II II BL D profl 


% cC -p spamtest.c -o spamtest 
% spamtest 
. % prof spamtest 


I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI I II II II II IIII II II II IIII II III II III II IIII IIIIII IIIIII IIIIIIIII)IIIIII) 217010 
LI II II II II II II II II II II IIIIII 100000 |I II II II II | 259MBz[] MIPS RIO 000[] D || Û 
3CL8LXII II II II II II II II II II II II II II II II II III II III II III II II II III II IIII II IIII II || 
LI LI II LI II LI II LL (217000 000000 (10000)() II II II II LI II” II LI” 000000 
I III III IIIIII IIII II IIIIIIIIIIIIIIIIIIIIIIIIII II I) 

12234768552: ПППППППП 

13961810001: ППППППП 


35.847: П0 II II II LI CI) 
1.141: 000000000 


LI LI II LI II II 





L % 00 % ПОП L LI LL U L LI 
45.260 81.0% 81.0% 11314990000 9440110000 . 48350000  strchr 
6.081 10.9% 91.9% 1520280000 1566460000 46180000  strncmp 
2.592 4.6% 96.6% 648080000 854500000 2170000 strstr 
1.825 3.3% 99.8% 456225559 344882213 2170435 strlen 
0.088 0.2% 100.0% 21950000 28510000 10000 ` isspam 
0.000 0.0% 100.0% 100025 100028 Gl] main 
0.000 0.0% 100.0% 53677 70268 219 . тетссру 
0.000 0.0% 100.0% 48888 46403 217 strcpy 
0.000 0.0% 100.0% 17989 19894 219 fgets 
0.000 0.0% 100.0% 16798 17547 230 malloc 
0.000 0.0% 100.0% 10305 10900 204 realfree 
0.000 0.0% 100.0% 6293 7161 217 estrdup 
0.000 0.0% 100.0% 6032 8575 231 cleanfree 
0.000 0.0% 100.0% 5932 5729 |  readpat 
0.000 0.0% I00.0% 5899 6339 219 getline 
0.000 0.0% 100.0% 5500 5720 220 таПос 
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L II I I strchrl] strnemp(I Dl DU strstrU U II )I! II II II II II II II II II II II 
Knutl II II II II II II II II II II II III II II IIIIIIII II IIIIIIIIIIII IIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II II IIIII) IIIIIII)II 50X;II II II II II II II II II II II II II II II I|I II II 
LI II II II II II II II II II II II II II II || 


LI II II II II LI II I II | |) зексвек | II II II II II || D 8%8იLC§8LI I II II II II II II II D || 99.8% 
L II I II III I 9LX§L+I |) II II II II II II II IIII II II II IIII II IIIIIIIIIIIIIIIIIIIIIIII II) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1I)I) I) 
LI II II II II IIII II II IIII II II IIII II IIIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II II II IIII II II II II II II IIII IIIIII II isseaml[ II II II II II II II I) 
I spamtest |I II II II II II II II II II II II II IIII II IIII II IIII II II II III) О memempli D | | 
LI LI LI II I isspanl U II II II II II II II II II II II II II IIII II isspaml D II II strstr 
LI II II II II II II II II II II II |) | |) |) DH DO DII strienl|strehrl]l][] mememplil| 
strenempl] II | I II D петсто | | II II D II II II II II II II | | 


L % LI [] % L U LI H uL О 0 
3.524 56.9% 56.9% 880890000 1027590000 46180000 | тетстр 
2.662 43.0% 100.096 665550000 902920000 10000 іѕѕрат 
0.001 0.0% 100.0% 140304 106043 652  strlen 
0.000 0.0% 100.0% 100025 100028 ] main 


LI LI II II II II II II II II II II II II II II II II IIII II II I,I II I|I IIII IIII III II IIIIII II III) 
00 strienli II |) II II II II U U LI LI 6520] D] | mememp (I II II II LI I зекпстр UU 
L (LIII III IIIII III isspamUl |I II | |II) II strchrU U II II II II II II II II II II I 
зетске |I II II II II II II II II II II II II II II II II II II II II II I,I II II II II II IIIIII II IIII II II 
LL LI IIIIIII II II 

LI LI II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II II II I 
L II II II II II II II II II II |IIIII)I) IIII)I) III) ტყVII II II II II II DEO] DO D CUL IIII III) 
LIIIII IIII II II II II II II II II II II II II 

0 Тог (j = 1; j < MAXFLD; j++) 

2 clear(j); 

L II II II II II II III II II III II II III II II IIIII)II)IIIIII)I)IIIII)I)IIII)I)I) 0 
LI LI Ut MAXEFLDI] lJ LI 20000 II (I (I II II II II II CE EE I) D. C] Awk 
LI II1IIIIIIII IIIIIII)I II IIIIIIII 20 З0 II II II II II II II II II II II II II D] II UO II II II I 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II II DU 
LI LI LI LI LI LI u 2540 

for (j = 1; j < maxfld; 1++) 

clear(j); 

maxfld = i; 

LI (I II II II II II II II II II II II II II I,I II II II II II II II |I II I|I II I|I II |I II II II II IIII IIII III) 
LILIIII1IIIIIIIIIIIIIIIIIIIIIII)II)I)IIIIIIIIII)IIII)II IIIIII)I)I)IIIIII 50000 00 
L II II II II II II II II II II II II II II II II II II II II II II II I) II II II II II II 

LIL(IIIIIIIIIIII II II II IIIIII II II II II IIIIIIIIIIIII)II) I) II II CU U | markovi UU 

L LI II II |I || I) «0 42 6850 00 22 48220 0090 II III II II II 0 0000 II DL 200 
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LI II LI II II II II || 20 163834!!!) II II II II II IIII II 200 00 0 0 00 0 0 00 0 0 0 0 00 
LI II II II II II II II II III II II IIIIII IIIIIIII II OO HO IIIIIIIIIIIIIIIIIIIIII I) 





L LI II LI 
(0) 





1 10 100 1000 10000 


LI LI LI II LI 
LI II II II II II II II II II II II II 1000|! II II II II II II II II II II II II II II II II II II II II II II 
LI LIIIII II IIII II 20 II II II IIII II II IIII II IIIIIIII IIIIIIIIIIIIII II) 


0072 UUUUUUUUHU timed 00000 ereckil]setrimel [ II II II LI II I) 
LI II II II II II II II II IIII II II II II II II IIIIII II II IIII II II III) II II II II I) || 


0073 |IIIILIIIIII II II II II II II I | strcehrll U II I 48 350 0000 00 strncmpll | | 
LI LI 46180 00000 00 II II II II LI II IL) 


7.3 |IIII II II 


LI II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1)I) I) 
LI II II II II II II II II IIII II II III II II dO II II II 


I II II IIIII II II II II II II II II IIII III IIIIIIII IIIIIIIIIIIIII|IIII |IIII |I|II1III II II II I 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II ОО зра II II II II II II II II II II II II I 
I I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIII III) I) I) Ооо II II 
O(nlog LI I II I I I I I I IIIIIIII II II2I) ))II)II)I)I)I)II)IIIIIII II II)III)I)I)I)III II II 

LI I I I) )III III )I) I III) )I IIII))II IIII)II)I)IIIIIIII)I)IIIIIII) I) 
I IIIIIIIIIIIIIIIIIIIIIII IIIIII II II II II 

? for (1 = 0; i < strlen(s); i++) 

? if Cs[i] == с) 
LI I I III III IIIIIIIII II 5|II-II II II | | I | I 5LX1CXI I II II II II II II II II XII II II II II 
LI IIIII II II II II II II II XII I 


LI II II II II II II II II /) უუ I ) I I I I I I I II II I I I I) I) Оооо II II II II II II II /| D] 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIII)IIII)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II II II II II II II II 

LI LI I III III CIIC++II II I I IIII II II IIII II IIIIII II IIIIII II |IIIIIII |I III) II II II 
I LI II II CI LI II II LI IIII IIIILI 0000 IIIIII IIIIIIIIII IIIIIIIIII II II II III) II I | 
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UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUO 
LI II II LI II II I) 

I II II II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIII I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II II II II II II II II II II III II IIIII 8 II II III II III IIIII)III)II 59||IIIIII I|IIIII II 
125210 II II II II II I IIIIII strstrU II II II II II III) II II III) IIIIIIIIII II IIII I) 
3CL8LXII II II II II II II II II I I II II II II IIII II II I|I IIII II II II OLD II |I II IIII II I|I III) I) D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II 

LI II II II II II II II II II II II II IIII II II IIII II IIII II IIIIII III)II |I IIIIIIIII)IIII (U 
LI XI LI II II II II II II II II II II II II II II IIIIII II II II |IIIIIII1II)IIIIIII IIIIIIIIII1I II II) 
LI II LI II II II LI 


I II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIუIIIIIIIIIIIIIII/I |I |IIIIIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI LI II LI 

LI 7.11 III I III завра U U II II I) I) I) I)I)I)I)I)I)I)I)I)I)I)I)I)1))1)უ)1)I) I) 
LI II II II II II II II II II II II II IIII II II III II I|I II IIII II IIIIII II II IIII II II II 


for (j = 0; (с = mesg[j]) != 'N0'; j++) i 
for (i = 0; 1 < nstarting[c]; 1++) 1 
k = starting[c][i]; 
if (memcmp(mesg-j, pat[k], patlen[k]) == O) 4 
printf("spam: match for “%s'Xn", pat[k]); 
return 1; 
} 
1 
} 


LI II II II II II II I II II III II II IIII II IIIIIIIII)IIIIIII 660 00000000000 
LI LI LI L II astartinsrci UD II II II II II II II II) D DO BD EL I III II III D. II II I) I) 
LL III I I IIIIIIII IIIIIIIIIIIIIII)IIIIIIIIIIIIIIIIIIIIIIII I) 


for (j = 0; (c = mesg[j]) != "N0"; j++) { 
n = nstarting[c]; 
for (1 = 0; 1 < n; i++) 1 
k = starting[ci[il; 


LI II II II II II II II II II II 5.909 000000 10%«I I II II II II II I) I) II II II II IIIIIIII 0 II I) 
LI II III 1IIIIIIIIIIIIIIIIIII startinglcl0UUUUUUUUUUUUUUUUDU 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II II | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II II D] 
LI II II II II II II II II II II II II IIIIII II IIIIII II II IIII II II II II I) || 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
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LI LI II II II II II II II II II IIII II II II IIII II /III I|III II IIII II IIII II IIII III) I) III) mememp 
LI II II II II II II III II IIII II III IIIII)IIIIII)IIIII 3#XI) II I|I II II IIII II II IIIIIIII1I U D] 
LI II II II II II II II II II II II II IIII II II IIII II II II 


LI II II II II II II II II II II II II II I I I I I II I I I II I I I II II II II II II II II I|I I|I I|I II | 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II |IIII)II) )IIII 50%II II II II II II II II II II II II II II II II I) II II II || 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
II III II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II II II II II II II I) I) II II II II II II II II II II II II II IIII II II II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI LI II II II II II II II II II II II II II III) II III) | 153%2იII II II II II II II II II II II II II II II 
LI LI II II II II II II II II II IIII II II II III II IIII II (III I|III II II II IIIIIIIIIIIIIIIIIIII II) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)1))1))1უ)I) I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II IIIIII II II II II II II III II II II || 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I)I) I) 
I II II II II II II II II II II II II III II II I IIII II IIIIII II IIIIII II II II 

L II IIIIIIIIIIII –––I |) II II II II II II II II II II II II II II II II оо ооо I|I II II II 
ПП -—ШПШПШПППППППППППППППППППППППППППППППППП 
LI II II II II II II II II II 

LI II II II II II II II II II II II IIII II IIII II II IIIIII II IIIIIIIIII II IIIIIIII IIIIIIII I) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II IIII IIIIIIIIIIIIIIII IIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II II II II I 10%(1I II II II II II II II II II II II II I) II IIII II II 0 00 |I 10% II II II II I) 
LI LI II II II II II II II II II II II II II II 


7.4 [JUL LU 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
I II II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II II II II II IIIIII II II |IIIIIIIII II IIIIIIIIIIIIIIIIIIIII)IIIIIIIIII II) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1უ)I) I) 
LI II LI LI II II II II II 


L I II II II II II II II II IIII II II II II II I|I II II II II II II II II II II II |I II I|I I|III IIII IIII III) 
L LI II II II II II II II 1II II IIIIIIII II II I|III I) II IIIIII I) II II) I) I) t D UO D. заг 
L II II II II II II IIIIII II IIII II IIIIII II II 

2 sqrt(dx=dx + dy«dy) + ((sqrt(dx=dx + dysdy) > 0) ? ...) 


I I I IIIIIIIIIIIIII II IIII IIIIIIIIIIIIIIII II II 
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L II III II II II II II II II II II II II II I II II IIII II II II I II I IIIIIIIIIII) IIIIII III) 
LII 1 I II II IIIIIIIIII II II II II 

for (i = 0; i < nstarting[c]; 1++) 1 
LI ULL 


n = nstarting[c]; 
for (i = 0; i < n; i++) 1 


LI II II II II II II II II II II IIII II IIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIII)IIIIIIIIIII D] 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI LI II II II II II II II II II IIIIII IIII II U U II III II III II III II IIII II IIII |IIIIIIIII)II 2 
LI II II II II II II II IIII II II IIII II II IIIII)I)III)II) III СШПС++ПППППППППП 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D II 
LI LI II II II II II II II IIII II IIII II IIII II II II |I I sart(ax*axeay*ayol] D II II II II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II II II || 


if CძX1XძX1+ძV1XძV1 < dx2+dx2+dy2+dy2) 


LI II II II II II II II II III II II IIII II II IIII II I|I II 

LI II II II II II II II II II II II II II I) IIIII) I IIII) I III) ereel Hi D I) II III) I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
LI II II II II II II II II III II II II II II II IIII II D III) II II II 


I 111 111Iუ))I III I II II III I1I1I1I1I1I11I II) I) II II |I|III1I111111Iუ II II II II 0 II I 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II 
LI LI LI 
for Gi = 0; i < 3; i++) 
ali] = b[i] + CL1); 


L II LI LI 

210) = b[0] + c[0]; 
a[l] = b[1] + с[1]; 
a[2] = b[2] + c[2]; | 
uuiuuuududuuluuuluuliliuiliiulilbliliullituiliiilibilitLli 
LI II II II II 

I 9 II IIIIII II II IIIIII IIII II IIII II|II II III II IIII II|III)I II II IIIII)I IIII II II II II 
LI LI LI 


for (1 = 0; i < Зап; i++) 
ali] = b[i] + c[i]; 


LI LI II 


for (i = 0; i < 3*n; 1 += 3) 1 
а[1+0] = b[i+0] + с[1+0]; 
а[1+1] = b[1+1] + с[1+1]; 
а[1+2] = b[1+2] + c[i«21; 


142 00001 Chibasbuf.toM 
Lfe m i 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI LI II II II II II 


L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II I|I II II I|I II II II II I 
L II II II II II II II II II II II II II II II II II II II II а II II II II II II II II II II II II I|I II II II II I 
L II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II II II I|I II II I)I tti 
LI IIII1IIIIIIII IIIIII II II IIIIIII III) III IIIIII)II)II)I)I)I)|I)IIIIII)I)I)I) Web) 
LIIIII1I 11) ) II II II II II II II II II II II IIIIIIII I) Internet! II II II II II II II II II II II II L| 
LIIIIII II IIII II II II MI II II II II II II II II II IIII II II II IIIIIIII II 0 0 0 0 00 0 0 0 II 
uuuiuuuliulubliliiuiililublullilitLubulbtlLlitLtiuliuitLlL LI 
LIIII II II II IIIIIIII II II II IIIIIIIIII I II I IIIIIIIII)IIIIIIIIIIIIIII I) 

L II II II II II II II II II II II II II II II II II II II II II II II III IIIIIIIIII III) IIIIII III) 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II II II I | 
L LI II II II II II 

drawchar(c); 
П 0 drawcharI (I |I LI LI LI LI LI LI || show(1ookup(c ) 0000000000000 
LI I IIIIIIIIIIIIIIIIIII II I IIIIIIIIIIIIIIIIIIIIIIIII II 


if (c != lastc) í /« update cache +/ 
lastc = C; 
lastcode = lookup(c); 





show(lastcode); 


I IIIIII IIIIII II II IIII IIII IIII III III IIIIII IIIIIIII III IIIIII IIIIIIIIIIII II II II II 
malloc[| free Q0 II II II II II II II II II II II II II II II II II II IIII II IIII II IIII II III) II II 
II IIIIIIIIII IIII II IIII IIII IIIIII IIII III II IIII III IIIII IIIIIIIIIIIIIIIIII IIII II 
malloc (I II II II II II II II II II II II II II IIII II IIIIII II II О 0 0 00 0 0 0 0 0 0 0 II 
LI II II II II II III II III II II II III II III II III II III IIIIII IIIIIIIIIIIIIIIIII III) 

I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)II I) 
LI II LI LI II II II II 

I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II IIII II IIII II III III II III II III IIIIII IIII IIIIIIII CIIIIIIIIIIIIII) 
L II I III IIIIIII а11іоса II II II II II II II II II II II II II II II I) II II I) II II II 0 II II II II 
000 211CC8I1 1 II II II II II II II II II II II II II II II II l 


LI II II II II II II II II 1) I ) I I I I I I I I II I I I I I) I) I) B uud II II II II II II /| | 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)I))1))1I)I) I) 
LI LI II II II I III) I | CIII) III реза II II I I II II II II II II IIIIIIIII)III IIIIIIIIII II) 
LI II II II II II II II III II II IIII II IIII II II IIII II II III II IIIIIIIIIIIIIIIIIIIIIIIIII II) 
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LI II II II II II II II II II II II II III II II II |IIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II III II II III II II II IIII II II III II II III) II II 


IIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
LI II II II II II II II II II II II II II II II II III) 000000 Inferno I II II D II II II II II I) 
draw II II II II II II II II II II II II II II II II IIII II II II I|I II IIIIII II |I II II1II) I) II I|I II II 
LI LI LI II II (I II II II II II II III II II II II II II IIII II II IIIIII II IIIII)IIIIIIIIIIIIIIII II) 
I II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1I)I) D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))I) I) 
LEE НЕН ЕЙ ЕН НЕ ЙЕ 


ППШПППППППППППППППППППППППППППППППППППППП 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
strlen(pat[i])IUUUUUUUUUUU patlenlfillUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II IIII II II II II III) 360! | II UUUUUUUUUUUUUU MUU 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II II II II D] 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II II D] 
LI II I III IIIIIIIII звала II II II II II II II II II II II II II II I) II 00 II II II 0 II I) II D] 
LI II II II II II II II II III II II II II II II II II II || 


I II II II II II II II II II II II II II U о ооо |I |IIუIIIIIIუIIუI უI II II II II II II II II II II II I! | 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III III) IIIII)I)I)I)I)I)I)I)I)I)1))1)I) D] 
LI II II I I III IIIIIIII float ПП double | I II II II II II II II II II I III II II I) I) 
LI LI II LI II II II II II II IILLL II II II II II II II“ II II II II II II IIII IIII II II II II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II II 0|I II II II II II II II II II II II II II II II1Iუ))))I1)))1)))))უ)))))))I))I)I)Iუ)I)I)I) I) 
LI LI II II II II II II II II II II II III) II III) | sin] oos II II II II II II IIII II I|I II II II || 


ППШППШПШППППППППППППППППППППППППППППППППППП 
LI II II II II II III) I) I III) CHH Javad ОООООООООО СО 0 0 0 0 0 0 0 0 00 
LI II II II IIII II II IIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 

I II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIII) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I IIIIII1III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI LI II I II | menset[] memmovetj | || II II II II II II II II II II II II II II I) I) I) II II II D] 
II I III II III II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)IIIIII)III el tL 
memset | | | I | I II II II II II II II II IIII II DD DO OLD COLO CELO IIIIIIIIIIIIIIIIIIIIII III) 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II IIII II II IIII II IIIIII II I|I III II II IIIIII II II IIII II lll 


007-4 ПШ იფი8CLII II II II II II II II II II B. 70 D II III) II IIIIIIIIIII)I II IIIIII II II I) 
LI II II II II II II IIII II II III II II IIII II IIIIIIIIII 400 8! II I) III II I) I) I) II II II о 


144 soon: бїгє}, ом 
— omues I- 


I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III III) IIIII)I)I)I)I)I)I)I)I)1I)1))1)უ)I) I) 
LI LI II II II II II II II II II II II II II I ოთი§8CLII II II II II II II II IIIIII II UU II 
LI II II II II II II II II IIII II II II II II II II II II || 





III 7-5 |IICII II IIII II II II IIII II II II III) II II ზი2110CI II II II II I) II |IIIIIIIIIIII II) 
LI LI LI II II II II II || III) III ი8911CCL II II II II II II II II II II II II II II 0 structllll) 
LI LI II II II II II II II II II II II II II II II I smalilocl|[]malloel[ 


75 IIIIII II 


LI II II II II II II II II II II II II I|I IIII II IIII II I|I III II II II II IIIIII |I IIII OD OLD II II 
LI LI II LI II LI II LI II II II II II IIIIIIIIIIII |ILI III IIIIII UUUUU IIIIIIIIIIIIII I) 
II II II II II II II II II IIII III IIII III II II II IIII 19II III) II III III IIII II IIII 0 0 II II II II 
LI I II II II II II II II II II II II II II II (III II IIII III II IIII III IIIIII IIIIIIIIIIIIII II II II 
I I II II IIII II II II II II II II IIII IIII IIIIII IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

I II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII) I) 
LI II II II II II II II II III II II IIII II II IIII II II IIII II II II 

I II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIII)II) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II II II II II II II II II II 


I II II II II II II II II II II II II II II III I I I I I I I I II I II II II II II ооо I|I I|I II /| 
LI II II II II II II II III II I IIII II III II II IIII II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIII II) 
short U intl UU 2-LXII || II II II II II II II II II II II II 160 Dn ln II |I IIIIII II BE II 
LI II LI II III I III floatl ll double II II II II II II || |II) II DO D IIIII ftloat[] Ú 
LI LI II LI 60 7II II II II II II I) 

LI II II II II II II II II II II II II I|I II IIII II II III) II I|I II Hd D OO D EDO DD print 
(000 )8C8%9+1I II |I II II II EI II 

LI II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIII)I) I) 
LI LI I III I I II III III) IIIIII «О Ся I II III) II II 0 IIIIIIII II 0 00 0 0 0 0 0 0 00 
LI 1I II III ШЕШ II-I II-III ДШ LL 0000 000000000000 0000 
LI II II II II II II II II IIII II II IIII II IIIIII II II III) II II II III II II IIII II II IIII dl 


/* getbits: get n bits from position p +/ 
/* bits are numbered from 0 (least significant) ир +/ 
unsigned int getbits(unsigned int x, int p, int n) 


return (x >> (p+1-n)) & -(-0 << п); 
} 
I IIIIIIIIIIIIIIIIIIIIIIIIIIII)II)II)I))I)))) I III C+ II|IIIIII IIII|IIII II II l 
E E BE ЕШШ Т ША И Л РЕ 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II II II IIII II II III II III II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIII) 


Шагиев =.. 145 


LI LI LI II II II II II II II II II II II II II II II II II II I II II II II III II II II II II II III II II II || 
I IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II II II II II II II II II II II II II IIIII)III)IIIIII 32 II II III II IIII II II IIII II II III) II II 
I III I I I IIIIIIIIIIIIIIIII თ(1I (51|III II II II IIII II II II II I) II III) II m GG jl 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II 

I II II II II II II II II IIII II II II II IIII II II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIII II) 
LI II LI II II II II II II II II II II (I) II 1000 20000 II II II II II 1000 XI II II II II II II II II II I) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
II II II II II II II II II IIII II II III II II II IIII II II IIII II IIIIII II |IIIIIII IIIIIIIIIIIIII II) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I II II II II II II II II IIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) D] 
EEE II-I" LI MIX II III. I. III IL ERR ЕЕ ЕЕН ДЫША ШЕШН 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIIIII II I|I II II 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1უ)I) I) 
LI II II II II II II II II II II II II II I) I) || 

LI II II II II II II II II II II II II II II I II II II II II II II II II II II II II II IIIIIIII II I|I II II 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI LI LI II I II II ” II LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II 
LL III III IIIIIIII II II I) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
LI II II II II II III) I |) IIII)IIIIIII ILVII II II IIII II II II IIIIIIII II II IIIIIIIIII II I) 
LI II II II II II II II II II II GIF I II II II II II II II II 50LII II II I) |I)II)I)I)I)I)I)I)I)I)I) I) I) 
LI LI LL II III CIIL II II II II II II II II II II II I) II II II I|I I|I II II IIII III III) II I) I) II II II | 
LI II II II II II II II II II IIII II II II CIIII II II III) II II II 50II | I II II II II II II PPME II II II 
LI LI II 101) II II II II II II II II II CIIII II II II II II II IIII О II II 0 0 II 0 0 IIII РРМО II II II 
I I II II II II II II IIII II IIII II IIII IIIIII III II III IIIIIIIIIIIIIIIIII CIIIIIIII LU 
LI LI LI II II II 


76 ПП 


LI II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II III II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 


146 u АЙТЫП Л. 
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II II II II II II II II II II II II II II II II II II II II II II IIIIII D IIIIIIIIIIIIIIIIIIII II I) 
I IIII1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II II II II II II II II II II II IIII II II IIII I) II ооо оо ооо CIIC++ II II LIU I) 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II II II II II LI II 250 MHz[] MIPS 10 0001) || II II II II II II LI LI II II II II II I) I) 


Int Operations 





11++ 8 
11 = 12 + 13 12 
11 = i2 - 13 12 
il = 12 « 13 12 
11 = 12 / 13 114 
11 = 12 % 13 114 
Float Operations 
fi- f2 8 
{1 = f2 + f3 12 
Ғ1 = f2 - #3 12 
fl = f2 = f3 ll 
fl = 12 / f3 28 
Double Operations 
di = 42 8 
di = 42 + d3 12 
dl = 42 - аз 12 
di = d2 + d3 11 
dl = d2 / d3 58 
Numeric Conversions 
11 = 11 8 
11 = 11 8 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II IIII II II I IIII II IIIIII II IIIIIIII IIIIIIII IIIIII I) 
I IIII II II III II II IIII II II IIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


Integer Vector Operations 


vi] = i 49 
v[v[i]] = i 81 
v[v[v[i]]] = i 100 

Control Structures | 
if (i == 5) ile Ы 
if (i != 5) il+ 12 
while (1 < 0) 11++ 3 
11 = зит1(12) 57 
11 = зит2(12, 13) 58 
il = sum3(i2, 13, 14) 54 

L| I I II III III II I) I)I)I)I)IIIIIIIIIIIIIIIIIIIIIII I) 

Input/Output 
fputs(s, fp) 270 
fgets(s, 9, fp) 222 
fprintf(fp, "%а\п", 1) 1820 
fscanf(fp, "Xd", 611) 2070 

Malloc 


free(malloc(8)) 342 


Chin NU) ono о 147 


String Functions 


strcpy(s, "0123456789") 157 
11 = strcmp(s, s) 176 
11 = strcmp(s, "a123456789") 64 
String/Number Conversions 
il = atoi ("12345") 402 
sscanf("12345", "96d", 811) 2376 
sprintf(s, "Xd", i) 1492 
11 = atof("123.45") 4098 
sscanf("123.45", "ҸЕ", SEI? 6438 
sprintf(s, "%6.2f", 123.45) 3902 


LI LI LI II II maiioecl) freeD][]Dl II II III III D I II IIIIIIIIIIII EE II IIIIIIII II II II D] 
LI II II II II II II II II II II II II II 


LL I I II II II II II 

Math Functions 
11 = randQ 135 
fl = log(f2) 418 
fl = exp(f2) 462 
fl = sin(f2) 514 
11 = sqrt(f2) 112 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II I|I I|I II II 
LI LI II II II II II II II II II II III IIII II III III II II II III II| ICიII II II II III II II IIII II II II 
LI II II II II II II II II III II II III II II II IIII II II IIII II II III) II || 

LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
LI II II II II II II II III II II IIII II II III)IIIIII)I)III CV) II )I UL CO I!) I) II II II II II D] 
LI II I III СРОППППППППППППППППППППППППППППППППП 
LI II II II IIII II II IIIII II |IIII)IIIIIIIII)IIIIIIIIIIIIII II) 

LI II II II II II II II II II II II II II II II II II II II II III II II IIIIIIIIIIIIIIIIIIIII)I) I 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUOUN’ 400MI#IIIIII II II II II II II II II II II II II II II II II 
LI LI LI II II LI 200 MI172II II II II II II II II I 100 MBzjI II II II II II II II II II II II U || 
LI LI II II II II II II II II II II II II II II II II II II IIII III II IIIIII II II II II II II III II II II || 
II III II IIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 


007-6 |IIIIIIIIIIIIIIIIIIIIIIIIIIII IIII II III II IIII IIIIII IIIIII IIII II III II II 
LI II II II II II II II II II II II II II 


007-7 IIC++IIIIII!!II!!!!I|IIIII II II IIIIII II IIIIII II IIIIIIII IIIIIIIIIIIIII II) 
LI LI II II II II II II II II II II II IIII II III II II II III) | iestream[]l] 5ILII I I II II II II II I) 
LI II II II II II II II II III II II IIII II II IIII II || 


00 78 LI Ја D II LI II LI I I 


77 DD 
ПППППППППППППППППППППППППППППППППППППП 


148 с... China-buh.čoM 
————————————— i 


I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I))1)I) I) 
I IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))I))1))I) I) 
LI II II II II II II II II II II II II IIII II I|I II IIII II II IIII II II IIII II |I IIIIII II IIIIII II II II 

LI II II II II II II II II II 1 I II II II I II II II II II II II II II II II II II II IIIIIIII II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II III IIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II II II II II II II II II II II IIII II II III II I|I II) II |I III I)IIIII)IIIIII) Awk]L II 
LI 200 (I LI II II II II II II II I) I) I I I /) ) I) I) ) II O II I I I I) I) I II II II II II II D D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II |IIIIIIIIIIII D II D] 
LI II II II II II II II II II II II II III II II II |IIIIIIIII II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII II 
LI LI LI II LI II I D 2L I) 0 

LI LI II IIII II IIIIIIIIIIIIIIIIII 6) II II II |I IIIIIIII II II IIIIIIIIIIIIIIIIIIIIII I) 
LI II II II II II II II II II II II I|I III II II II |IIIIIII II II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII II 
LI II II II II II II II II II II II II II I) || 

LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
LI II II II II II II II II II II II II III II II II1I II II |I III) II |IIII)II II IIIIII II II II 


LI LI II LI 


I I I IIIIIIIIIIIIIIII II II II II II | Bob Flandrena[] Ken Thompson[| | | | I | | II Û LI 
I I II II II II IIIIII IIIII IIII II III II IIIIII II|II II IIII II IIII II III II IIII III II II II 
1 1 II II (I IIIIIIIIIIII II II II IIIIIIIIIIIIII II U 

Knuth[] | | HH I HL I I I FORTRAN I I I I I I I ” (An Empirical Study of 
FORTRAN Programo [| || |) II II II E] E] E] II II E] U (Software: Practice and Experiencel[] 1] [| 
21 pp105-133[] 1971)! LI II II II (I II)I)I1I I I I CD BC CO] BEBE. II |I)I)I)I)IIIIIIIII) I) 
LL III I IIIIIIIIIIIIIIIIII I) 

ll Jon Bentley II II II III III III) II BL D I DC CO D] D C] 0 (Programming PearlsT] 
More Programming Pearls[] Addison-Wesley[] 1986[] 19828) |) II EH] E] II D] E] E] EE E] I) EE II II 
I IIIIIIIIIIIIIIIIIII IIII I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 

Rick Booth[] L |) O O U || (Inner Loops[] Addison-Wesley[] 1997) O O | O PCI] |) U U 
I II IIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 

John Hennessy[] David Patterson] II II II II II II II II II II II III III II IIII II II II II II II 
L |) 7L] II ÛU HE ЦИ (Computer Organization and Design: The Hardware/Software Interface[] 
Morgan Kaufman[] 1997)! LI LI II II I I I III BL BE UL 





hiñas th 


ПП] 00060 


LI II II II II II II II II II II II II II II II II II II II I II II II II II II IIII II I) II II II 
LI LI II II II II II II II II II II II II II II II ) II II II II II II II II IIIIII II I) I) I) II II II 
L| III IIIIIIIIIIIIIIIIIIII II I) 


Robert Venturi | || |I II II II II II LI II II I) 


I II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUU 

I LI LI II II II II LI II II II IILI IIIIIIIII UUUU IIIIII III IIIIII IIIIIIII II II I 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II II II II II II II II III II II IIII II II II II II || 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I II II II II II II II II II II IIIIIIII II II II |III1III II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
L| III IIIIIIIIIIIIIII IIII I) 

LI II II II II II II II II II II III II III II IIIIII II III II IIIIII II IIII II IIII II IIIIII II II 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I II II II II II II II II II II IIIIIIII II II II IIII1IIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
II II II II III II III II II II II IIIIII II III II II IIII II III II II IIII II IIII II IIII II II II II | 

LI II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIIIII)I) I 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II I) 


8.1 | 


LI II II II II II II III II IIII II III II IIII II III II III II IIIIIIIIIIIIIIIIIIIII CUL 
LI )I II II II II II II II II II II II II I|I II II IIIIII II II II II |IIIIIIIIIIIIIII II IIIIIIIIIIII II) 


150 100000 Chinabub.toM 
ص‎ 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUOUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II III II II IIII II II II II II || 

LI II II II II II II II II II II II I I II II I II II II II II II II II II II II II II II II IIII II II II II 
LI II LI II II II II II II II II II II II II IIII II IIII II II III I|IIII)IIIII) СП C+ 0000 char 
LI II II II II II IIII II III II IIII 00 00 0 0000 8 I II IIIIIIII II IIIIIIIIIIIIIIIIII II) 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II II IIII II II II II II II III II II II I | 
LI II II II II II II II II II II II II IIIIII II II II II IIIIII II IIIIIIIIIIII IIIIIIIII)IIIIIIIIII D] 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1უ)I) I) 
LI IIII II IIIIIIII IIIIIIII II IIII II 

LI LI II II II II II II II II II II II II CII II II II | ANSUISOD U 0 19880 |) E] LI ISOU C++ 
LI II I I I 1998 II II II II II II II II II II II II II II II IIII II 0 0 00 0 0 0 0 0 0 0 0 I) I) 
0000 Јама II II II II II II II II II II II II I) I) I) II II II II II II II II II II II II II II II II II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I IIIIII II II II II II II II IIIIIIIIII II II IIII1III II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
LI II II II IIII II II II II 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II II II II II II | CHU C++ II II II III) II II II 

? *X[] = {"abc"}; 
LI II II II II II II II II II II III II II II II |IIIII)IIIIII)I) XI) enar II II II II II II II II D D] 
LI II II II II II II II II II (I II IIII II IIII II II IIII II II IIII II IIIII)IIII «00000040 
LI LI XI II II II II II II II II II II II II II II II II II III) II I|I II 


I II II II II II II II II II II II II II II I |IIIIIIუIIუIIIIIIIIIIIIIII II II II II II I|I |II|I I|I I|I II | 
I III IIIIII IIII II IIII II IIII IIIIII IIIIII IIIIII III I II) II III Ili Dl md CI) C++ 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II D] 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II |IIIIIIIIIIII II II II 
LI II II II II II II II II II II II IIII III) I) 

LI II II II II II II II II II II I II II II II I II II II II II II II II II II II II II IIIIIIII II II II II 
LI II I II III III CUUU / 0000 complex] I II II II II DD BL D BL ELO IIIIIIIIII I) 
LI LI LI II I neari O rat II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIII)I)II)I)I)I)I) D] 
I LI II LI II II II II II II II II II II II II II II II I 0000 IIII IIII III III II II II II II I 

LI II II II II II II II II II II II IIIIIIIIIIII «О Ся IIII II II II 0 0 0 0 0 0 IIIIIIII I) 
LI LI II IIIIIICII II II II II II II II IIII II |I IIIIII II |I II IIII II IIIIIIII OD D UO D IIIIII D] 
LI II II II II II II II II II IIII II II II II II IIII IIIII)II)IIII)I) I Ce I)I|II)IIIII|I|III1I1I III) 
LI II II II II II II II II II II || 

LI I II CII II II II II II II II III II III II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) 





სსა“) (სს ao. 151 


LI II II II II IIIIIIII II II II II IIIIIIII CUUUUUUUUUUUUU sartUUUUUUL 
L II II II 

2 double sart(); 

L II II II II II II II II II II II III)II)I)II I IIIIII 00 0 ტ/ჩMაIC II II II II II II 0000 I) 
LILIIIIIIII II II II II II 

double sqrt(double); 

#4M5I CII |I LI II II II II II II II II II II II II II II II II II II II II II IIII CE DE CE II II ET III) II 
L II II II II II II II II II II II II II II II II II II II II II I|III II I|III II I|IIIII IIII II IIIIIIIIII I) 
LI II II II II II II II II II II II II II II II I II II II II II II II II II II II II II I|I II II II I 

func(7, PI); 

0000 ყიდ!“ II II II II II II II |I |) I) II EL D] 0000 une |I II II II D DE IIII II I) 
L LI I II III II I ჩსოდI II II II II 3! II |IIIIIIIIIIII II IIIIIII)IIII II II IIIIIIIII CI) I) 
LI I IIIIIII II IIIIIIIIIIIIIIIIII II II 

C++ |I I II II II II II II II II II II II II II II II II II IIII IIII IIII II II |II|IIIIIIIIIII III) 
LL I I STE II II II II II II II II II II II II II II II II II II II II II II II IIII II II 0 II II II I) I | 
L LI II II II I | 


LI II II II II II II II II II IIII II III II III II IIII II IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIII III) 
I I II III II IIII IIIIII III II III II IIII II IIII II III II IIII IIIIII IIIIII III II IIII II II 


LI II II II I II III ICIIC++ |) II II II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIII)II I) D] 
LI LI II II II 


sizeof(char) € sizeof(short) € sizeof(int) < sizeof(long) 
sizeof(float) € sizeof (double) 


LI LI LI II II | сваки II II U SU U short[] intl OU 1600 trono O II II U 320 D I I LI 
LI LI II II II II II II IIII II II II IIII II IIII II II II IIII III)II)IIII)I) int) 
I II II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII I) 


/* 51200L: display sizes of basic types «/ 
int main(void) 


printf("char 2d, short %d, int %d, long %d,", 
sizeof(char), sizeof(short), 
sizeof(int), sizeof(long)); 

printf(" float %d, double %ძ, voids ап", 
sizeof(float), sizeof(double), sizeof(void *)); 

return 0: 


1 II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIII II II 

char 1, short 2, int 4, long 4, float 4, double 8, void« 4 
LL I I IIIIIIII)II)II)I)1))1)უ)I)უ) 1) II II II 6408 II II II II II II II LI 
. char 1, short 2, int 4, long 8, float 4, double 8, void» 8 
i III II CCII II II II II II II II II LI 


char 1, short 2, int 2, long 4, float 4, double 8, void« 2 


152 vunn АШТЫ 
— O —F- u] 


LI I II PCUDUDDUDDUDUDDUDUDUDJUDUUDUUDUDUUDUUDDUDUDUUDUDUUDUul 
[|] far] იC8XII II II II II II II II II II II IIII II II II II |IIII|I I|I|III DC. CL BE. DC D. B. DE CL D. II II 
I I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I III IIII IIIIIIIIIIIIIIIIIIIIIIII IIIIIIII II II 

LI III I ѕаєаеғ. 1 U II II II II II II D HU II II UO ELLO II B. BE OLD. II |I II I1 I) II ID 
LI size LI |)|I)III)IIII III) III II) II) зіғеоғ# ПООООООООООО (II I 
strlen | I II II II II II II II II II II I I) I (| იმ11CCII (I II II II II II II II II 

LI III I I I IIIIIIII)III)I III) Naval II II II II II II II II I|I II |I II II II III) II I byte 
[| 8U | enar[] short|] 160 0 intl] 320 LI || 1ongl] 641 | | 

I I II1IIIIIIII II II II II IIIIII II |IIIIIII II III|IIII11III II |I|I1I1II ооо ооо 
I III IIIIIIIIIIIIIIIIII ЕВЕ] II II II II 0 0 0 0 0 0 0 0 0 0 0 0 0 II I|I 000 
LI LI LI II 


L (III III ICIIC++ II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
L LI III III IIIIIIIIIIIIIIIII ut I) 
` n = (getchar() << 8) | getcharO; 
L LI I II III ძდხდი2XI U II II II II II II II II II II II II II II II II II II II II II II II II II II II D 
LI II II 
? ptr[count] = name[++count]; 
00 count U II II II II |I I II III CLIII II I) II II I DE. LE UE C] C] UO. II IIII II) 
? printf("Xc %cNn", getcharO, getcharO); 


LILII III IIII II II II II II II II II II II II (III II II IIIIII II XII II 

? printf("9Xf %s\n", 1og(-1.23), strerror(errno)); 
О LI еккпој 100 тоа (I II II II II II II LI 

LI II II II II II II II II II II II II II II II II II IIII IIII II II II II II II II II II II II II II II II I 
ПППППППППППППППППППППП “000000000 50 |[00000 
LILI1I1IIIIIIIIIIIIIII II II II II II II II II) ) II II 0000000000000 I) I) 
ШШШ ?: II II II II II II II II (I II IIIIII III II II II IIIIII II II IIIIIIII II II II II II II II 

Java LI II LI II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II I) II II I 
LLI II IIIIII II IIIIII II IIIIII II IIIIII II IIIIII“ II II” II II II I|III II II IIII II II IIII II 
L II II II II II II II II II 0 Javad LI I CI) I C++ | II II II II II II II II CH C++ L 
I IIIIIIII1III1IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II 


сћак | | II LI DD сва II II II II II II II II II II |||)I) III C I C++ II II III) II II II II l 
LI LI LI II II II I char] intl II II II II II II II II II II II II II I)I II II II II I თიღLCი210 ПОО 
О 1იLII II II II II II II II II II II II II II II II II II II ET II 


? char c; Ze should be int +/ 
3 с = getcharO; 


ПП char] DH II II II II CI I II II OU 255000000 ense DD II II II I) II 2 II II I) 
LI 8|I II II II IIIIIIIIIIIIII II CIIII II II - 1280 1270 II II II II II II II II II II II II II II II II 


o UUUUUUUUUUUUUUUUHUUUUUUUUUUUUU — LI 





гун a папп 153 


JUDDUDUBDUUDUDDUDUHUBUDUBUDUUD EoFUUU (EoFUUU staio.nf] 0 0 - DU 
пол |) ) I II )I))I)I II) )))I I I) )))III)I)I))I))I)IIIIIIIIII) Û 
LI LI сва LI LI |I I II II II I sri122Eorg D D D LU Ú 

? int i; 

? char s[MAX]; 

ი for G = 0; i < MAX-1; i++) 

? if ((s[i] = getchar) == '\п' || s[i] == EOF) 


break; 
s[i] = 'N0'; 


1 getchar U БОР [] || 51110 000 2550] ОХЕЕ OUUU –II 0 || unsigned 
char[] [I II II II II II LI свак II D II LI LI LI sort |) I) II II 0000 255I I) II II U | | 
LI LI II II II I | 

MU ღიმ+XI (I II II II II II II II II) I) Iუ1 I)IIIIIII)I)II)IIIII)I)II sos II II IIII IIII I) 
LI II II II II IIIIII II IIIIIII)II)I)IIIIIIIIIIIII oxFF] II II I sos II II II II EE II IIII I) 
L IIIIIIIIIIIIIIIIII I chat II II II II II II II II II II I | setenazrl II II II II II UU intl 
LI II II во II II II I IIIIIIIIIIIII II IIIIIIIIIIIIII I) 


int c, i; 
char s[MAX]; 
for (120; i < MAX-1; i++) 1 


if ((c = getcharO) == '\п' || c == EOF) 
break; 


1 
„ Sli] = ”M0”; 
Јауа  ачпагдпеај10000000000000000000 160 свак U Ú U 
LI LI LI LI 


LI II II II II II II II II II II II II II III)II II)I)I > I II II II II II II IIII III) II III) II (II II II | 
LI II II II II II II II II III /I II II II II | II II (I IIII II II II IIIIII III) 0I|I |I III II CH 
C++! LI II LI II LI Javad >> |I LI II II II II II II II II II II III) |) III) О I >>;I 


LI II II LI LI short[] intl] 1CიძI II II II II II II II I) II |) IIIIIIIII)II IIIIIIIIII I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI II II II II II II II II 


I II II II II II II II II II II IIIIIIIIIIIIIIIIIუI II IIII II II II IIIIIIIIIIIIIIIIIIII II D D II 
LI II II II II II II II II IIII II II IIII II II III II II IIII II I|I II 


struct X 1 
char c; 
int i; 
dei 
LI I 1)|)|I)I)I)I)I)I)I)I)I)I)IIIIIIIII 20 40 0 800 | |) 0 0 0 0 0 0 0 intl 000 
П00000000000О «4IIIIIIIIIIIIIIIIIIIIII|”II D aD II II II II II II II I double 
ПОО 8.) IIIIII IIIIIIIIII II IIII 8/II II II (III II 00 II II 0( 00 II 0 0 0 0 II II 0 0 0 II II II 
1 1 II II II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 


LI II II II II II II II II II II I II II I) I) I II II II II II II II II II II II II II IIIIIIII II II II II 


154 ooooon China*puh,čoh 
m 


"DB UUUUU struct XII II II II II II II II II II II II II II II II II II II II II II II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI IIIIIIIIIIIIIIIIIII)IIII)III)I)I)) sizeof(struc ® O UUUUUUUUUU 


sizeof (char)+sizeof (int) 00 


LI II II II II II II II IIIIII II II IIII II II IIII II II III) I) || 
LI II II II II II II II II II II I I II I) I) I II II II II II II II II II II II II II IIII IIII II II II II 
LL III IIIIIII II IIII I) 


а[1++] = 0; 
C = *р++; 
X5++ = #1++; 


LI LI chari sos |I 00000 sizee£l U II II II II II II) II |IIIIIIIIIII IIIIIIII I) 
LI II II II III II II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II I III III (++ I) II II II IIIIIIIICII I|I I) 

I II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIII)I) I) 
I II II II II II II II II II II II IIIIII II II II IIIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
LI II II II II I I I 11 1 I II II უI IIII)IIIIII CUUUUUUUUUUUUUUUHUU 
(Unix[] Plan 90 Windows) O LI II CI) II II I II) II €v | I II II II II II II II II U 
LI LI LI II II II II II II II II II II II II II II II II II II II III II II IIII II II II II II II 0 II II II I | 
LI II II II II II II II II II II II IIII II II II 

LI II II II II II II II II II II II II II II II II II II II II IIII Dg d CODO COLO DEO BO DEO I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II II 


8.2 [JU III II 


LI II II II II II II II II II II II I|I II II1I II II II II IIIII)II)I)IIIIIIIII) СООО staiol| 
C++] IU iostream[]Javall[] | java. io |I II II II II II II II IIIIIIIIIIIIIIII II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
II I I II IIIIII II IIIIII II IIIIIIIIIIIIIII) IIIIIIIIIIIIII II) 


LI II II II II II II II II II II II II II IIII II II II II IIIIII II II IIIIIIII II IIIIIIIII)IIIIIIIIIII II) 
L| LI IIIIIIIIIIIICII II II II II II II IIII II III II III II IIII IIIIII IIIIII III IIIIII II III) tl 
I II II II II II II IIII II IIII II IIII II II III II IIII II IIIIII II оо II IIII II IIII CULO DEO II II 
II II II II III II IIII II III II IIIIII II III II III II IIIIII II IIII II IIII II IIII II II DEO II II 
LI (I II II II II II II II II II II II II II II II II III III IIII II II IIII IIII IIII III III II II II II UI 





Chi ap Upto 080 0000 155 


#M5I CII | | |I LI LI II LI II I sezaue II II II II II II II II II II II B II II II II I|I II II II II 
I II II II II II II II III II II II IIII II III оо II III II III) III) UI strdaupel II II II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II III II II III II II IIIIII II IIII II II II II 

LI II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI LI LI II II II II II II II II II II II II I II II II II II II III II II II II I II II II IIII III II II II || 
О §8L91C.%| II II II II II II II II II II II II CII I ANSICI[] C++ II I) II II II II II II II II II l 
LI LI II LI II LI II II III II eif] #і ғаеғ [] II II II II II II II II II II II II II II II II III) II II 
LI II II II II II II II II III II II III II II IIIIII II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIII)I) I) 
LI II II II II LI 

? +ifdef (OLD C 


9 extern int fread(); 

? extern int fwrite(); 

9 #е15е 

2 # if defined(__STDC__) || defined(.. cplusplus) 

2 extern size t fread(void+, size t, size t, FILE»); 
d extern size t fwrite(const voids, size t, size t, FILE+); 
? # else /+ not _ STDC || __cplusplus +/ 

? extern size t freadO); 

? extern size t fwriteQ; 

? # endif /« else not _ STDC || |. cplusplus +/ 

9 endif 


I III II II IIII II III IIIIII III II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII CD 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII II II D] 
LI II II II II II II II II II II II I|I III II II II |IIIIIII II II IIIIIIIIII II IIIIIIIII)IIIIIIIIII II) 
LI LI II II II II II II II II | I ტ/MაIC II I I II 0 0 strdupU l D II II UU 

I LI LI II LI II“ LI II” II IIII II II II IIII II II II II II II II II II II II II II II II II II II II II I) 
LI LI LI LI II I #CCX1იLLI | II || | werintfll II II II II II II II II II II IIII II IIIII) CL 
ПО 8§8L91C.XIჰ! (II II II II II II II II II II II II II II I|I II II II II II I) I) II II II II II III) I) I) II /| 
LI II II II II II II II II II II II I|I III II II II |IIIIIIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III II I|IIIIIII II II II D] 
LI LI LI LI II II II || 


Za some versions of stdio use wprintf so define it away: +/ 
#де пе wprintf stdio wprintf 

include <stdio.h> 

*undef wprintf 

Za code using our wprintfO follows... */ 


LI LI LI II II II II II II II II II II II | werintfllllll[] stadio werintflllll Ll 
LI LI LI II II II II II II II II II II II II II II II I|I II II II II II | | werzincfl D] D II II II B II II D] 
LI II II II II II II II II II II II II II II II IIII II IIII I|IIIII II IIII II III) I) резле ООП 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


2 zi rel rei ri 


156 000000 ChinabuhotoM 
_ ი 


I LI II II II II II II II II II II II I,I II II II II II II II II II II 0000000000000 
wprintfl] | | | | | | | II II II II II II II II II II II II II II II II I) II II II HL II BOLD II I) I) II II | 
LI LI II IILI I I III III #іғаеғ II II II II II II II II II II II II II II II I) II II II II 0 II II II II 
LI II II II II II II II IIII II III IIII II III II II II II II II II I weerintf[] 

I II II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIII II I) 
LI II II II II II IIII II IIII II III II III II III II III II IIII II II II II III)II | ANSI cH II II 
6! | II LI II LI sisnailll II II II II II II I ჩ0აIXII II II II 1900 II II II Unixi I) II Û 32 
LI II II II II II II II II II II II III) )I III) АМО II II II II II II II II II II II I|I II II II II I) LL 
LI II II II II II II II II III II II IIII II I|I II II II || 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II I | POSIX II II II II II II II II II II II I II II |IIIIII)I)I)IIII II, Microsoft 
Windows #IIII |I |I II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II 
I I II II II IIII II III IIIIII IIII II IIII IIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 


8.3 [JU LI L] 


LI II II II II II II II II IIII II II II II IIIIII II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I))I)1))1))I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II LI II II II II II 


I II II II II II II II II II II I) I I I I I I) 1) )1)1)1)1I)1I)1))1))1I)1))1))1))1))1))1))1))1))1)I) I) 
LI II II II II II II II II II II II II IIIIII II II II II IIIIII II IIIIIIIIIIII IIIIIIIII)IIIIIIIIII II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II I) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))I))I) I) 
I II II II II II II II II II II II II III II II IIIIII II II III II II III) II |I IIIIII |IIIIIII II II II 

LI II II II II II II II II II II II II II II II II II II II III)I) IIIII)I) DD stalib.n[] l] 
LI LI 





? fif defined (STDC HEADERS) || defined ( LIBC) 
? include «stdlib.h» | 

? #е1ѕе 

? extern void «malloc(unsigned int); 

? extern void «realloc(void +, unsigned int); ` 
? endif 


LI LI II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |III|II IIII IIII IIII III) 
LI LI II IIIIIII IIIIIIIIIIIIII starin II II II II II II II II II II II II II II 0 0 0 II II II II II 
L LI II II II II II II II II I I I ი2110CII || 1C8მ110CI I II II II II II II II II II II II II II II I | 
Екее[] U 1 unsigned іп+ || || || size. + | malloc|]| LXC811CC I | | | II II II E] [| U 
L II II II II II II II II II II II II II II II ) II II II II II) I) I) STbc HEAbERSI). L1BCL II U I) LI 


гун om nana 157 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II II II II II II IIII II II IIIIIIII II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII D] 
LI LI LI II LI II LI LI II LI II I #іғаеғ# 9 I) II II II II II I II 00000 00 II III) II D III) I) 
LI II II II II II II II II II II II II II II II II II 

LI LI II II II II II II II II II II II II II II U II 9000 0000000000 II I|III II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI I || II mallocl] reallocl] freell || ANSICIUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI II II II 


LI II II LI II III III #1L9CLI II) II II II II II II II II II II I IIII II 0 0 0 00 0 0 0 0 0 00 
LIIIIII I IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 


+ifdef NATIVE 
char «astring = "convert ASCII to native character set"; 
#0 | 5C 
#ifdef МАС 
char «astring = "convert to Mac textfile format"; 
else 
+ifdef DOS | 
char «astring = "convert to DOS textfile format"; 


felse 
char «astring = "convert to Unix textfile format"; 
endif Za ?DOS «/ 
endif /х ?MAC «/ 
endif /x ?NATIVE «/ 


LI I 1 1 I) I) I) I) I) I)I I) II II II II řenaitU |I II II II II II II II || řenaitlUUUU 
L II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II II II II I 
LLII I I 11 II IIIIIIIII)I I 1)I)IIIIIII řifaeti II II II II II III1 II 0 0 0 0 0 0 II tt 
LI II II II IIII II II II II II II III II II II II II II II II II 

char «astring = "convert to local text format"; 
L LI II III IIIIIII) II) I IIIIIIII)I)IIIIIIIIIIII I) 

LI LI LI II II I |I I О #+іғаеғ# II II II II II II II II II IIII II 00 III II IIII IIIIIIII I) 


LI II II LI II II II II II II II II II 


#ifndef DISKSYS 
for (i = 1; i <= msg->dbgmsg.msg total; i++) 
endif 
#ifdef DISKSYS 
1 = dbgmsgno; 
if (i <= msg-»dbgmsg.msg. total) 
fendif 
i 


д эз 02 3 03 ci бз ډه‎ 3 c2 > 


~ 


~ 


if (msg->dbgmsg.msg total == i) 
ifndef DISKSYS 
break; /+ no more messages to wait for «/ 
about 30 more lines, with further conditional compilation 


___33___-____ zi 2 р р ټ.‎ ча 2 3 2 


#0იძ1+ 
1 


156 ПППППП China*huhčoh 
— u 


LI II II II II II II II II II II III II IIII IIII II IIII II III оо ооо III а гае 10 || 
LL III IIIIIIIIIIIII I) 


7 #1 ҒаеҒ DEBUG 
2 printf(...); 
2 endif 


DEEL III. E E LE D E 
enum 1 DEBUG = 0 1; | 





if (DEBUG) 4 
printf(...); 


L | ревов II 00000 II II II II II II II II II II I) II II II II II II II II II II 0 0 II II II I) II 
LI II II II II II | | I I II I řitaet II II II II II II II II II II II II II II 0 I) ) #іғаеғ| 
LI IIIIII II IIIIII IIIIIIII II II 
L II IIIII III IIIIII IIIIIIIIIIIIII I) 
. #ifdef notdef X /« undefined symbol «/ 


#endif 


#if 0 

dendif. 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L LI II II II I | 

L II II II II II II II II II II II II II II II II II II II II II II II IIII II I,I II II I,I II II II II II I) II I 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II |IIIIII IIIIIIIIII I) 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
ugggggdgggggpgggaguueseisaeegunugugggumgmgmgmgugtdtdtutdtut 
L LI II II II II II II II II II II II II II IIII II II IIII II II IIII II II 

LI II II II II II II II II II II II II II II II II II II II IIII II II II II II II II II II II II II II II II I 
LI II II II II II II II II II II II I) II I|I II II II II II II I) | II III řitaetT U I) I) I) I)I) I) I) I) I) 
LI LI II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II I|I II II I|III IIII IIII III) 
L | #1§9ძCLI (I lH II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
LI LI IIIIIIIIIIIIIIIII III III »агае II II II II II II II II II II I|I II II II II II II 0 0 II II II 
LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII #1 ғаеғ# U UUUUUUUUUL 
LI II II II II U II II II II II II II II II II II II II II II II II II II II ,I II I,I II I|I II I|I II II II DU 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II I,I II I,I II I|I II I|I II II II DU 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II ,I II I,I II I|I II I,I II II II DU 
LILIIII II II IIIIII II II IIIIII)II)II)I)IIIIIIIIII))I) I IIII)I))I macu D D D OE u 
LI LI III IIIIIIIIIIIIIIIII II II 


Chi HIE) 080 0000 159 


#ifdef | MAC | 

printf("This is MacintoshNr"); 
ffelse 

This will give a syntax error on other systems 
fendi f 


LI II II II II II II II II II II II II II II II II II II II II IIII II II IIIIIIIIIIIIIIIIIIIIIII) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II IIIIII IIIIIIII 0l I) 

LI II II II II II II II II II II II II I|I II II IIII II II II О О II IIII II II II 0 II 0 0 0 0 II I|I II II 
LI II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIII=–=უ)) II II III) I) I) I) II II II II II /| 
LI I II II II II II II II II II II II II II II (III II DOO (III II IIII II III |III II IIII IIII MUU 
LI II II II II II II II II II II I) I I II make II II II II II IIII III) II II II IIIIIIIIIIII1I II II) 
I III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II II II II II II II II II II II II III II II II II IIII ) II II II II II I) I)I II II 
rifdef[]D II II II II II II II II II II III II II IIII II II II 


0081 |III II II II II II II II II II II II II II IIII II IIII II IIIIII IIII II II II 

const int DEBUG = 0: 

Za or enum í DEBUG = 0 +; «/ 

/* or final boolean DEBUG = false; «/ 

if (DEBUG) { 

| + 
I III II IIIIIIIIIIIIIIII II IIIIIII II II II II II II I IIIIIIIIIIIIII1I1III)I)I111I II II II II 
LI III I III IIIIIIIIIIIIIIIIIII I) 


8.4 ПП 


LI II II II II II II II II II II II II II II II Оооо II II II II II II II II II II III II II II I|I II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1))1))I) I) 
LI II II LI II II II II II II II || 


ППШППШПППППППППППППППППППППППППППППППППППП 
LI II II II II II II II IIII II II II II II II III) II II II IIII II II Samo D Unix] Windows] | | I | | Û 
LI II II II II II II II II II II II II III) ооо оО Sami U II II II II II II II II II II II II II D] 
LI I II II II II II II IIII II IIII III II IIII II III IIII II 0000 unix.c[] U U Чако II II II 
LI LI LI II I windows, е O Windowsi | DD II II II I IIIIIIIIIIIIIIIIIIIIIIIIII I) 
LI II II II II II II II U Sam II II II II II II II II II II II II II II II II II II II II II II II II II II 
LI II II II II II II II III II III IIII II III IIIIIIII 0 UUUUUUUUUUUUUUUHULU 
LI II II II II II II II II 

LI II II II II II II II 00 II II II IIII II 0 000 Sam II II II II II IIIII)I II IIIIII II III) I) 
II III II II IIII II II II III II IIII III IIIIII IIIIIIIIII IIIIIIIIIIIIIIIIIIII 000 (II III) 
ПП X VIიძიVII (I II II LI II II II II I) ამი? II II II II II II II II II IIII IIII II IIIIII II BE LEE II) 


160 оов: АПТЫГА 
р] 


I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
II I II II II IIII II II II IIII II III II II II II 

Sami | | | II II II II II II II II II II II II II II II II II II II II I OpenGL[] TeI/Tk[] Javal | | 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II II LI II II II II II II II II II 


LI II II II II II II II II II II II II II оо I I I I II II I) II I I I) I) I) I II II II II II II II II D D] 
LI II II II II II II II II IIII II IIIIII IIIIII IIIIII IIIIIIIIIIII Iი0II II II1IIIIIIIIIIIIIIII I) 
LI II II II II II II /I II II II II II II II II II I|I II II II II III) I) II II II II |I II II IIII III) I) II II /| 
I I I IIII IIIIII IIII II IIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) 

sanl I LI II II II II II II II II II II II II II II I IIII II IIIIIIII IIIIIII) IIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI I II II II II II II II II IIII II IIII II II II II 

Java II II LI II II II II II II II II II II IIII II II II 0 О II II II DO COLO IIIIII II II III) II || 
Java LI LI LI II II II II“ II II II II ” II II II II II II II II II II II II II II II II II II II I) II II II II 
LI II II II II II II II II II II |IIIIIII)III Naval II II II II II II II II II II II II II IIIIIIII II II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))I) I) 
I II II II II II II II II II II IIII II III) II III II II III IIIII)I)IIIIII) Javad II (I II II II II II 
LI LI II LI XI) 


65 [UL 


I II II II II II II II II II II II II II II II II II II II II IIII II II IIIIIIIIIIIIIIIIIIIII)I) I) 
LI LI II II II 


I II II II II II II II II I) ) I I I ,I ,I ооо II I I I I |I ,I II II II II II I II |I II I|I I|I I|I II | 
LI I II II II II II II IIII II III II IIII II IIII II III I|I1)IIIIII)IIIIIIIII Аку Perl] II II II I) 
L LI I III თჯCCII | I II II II II II II II II II II II II DOO OD 00000 0 00 0 0 0 00 00 
LI LI LI II II II II II II II II II II II II /I II II II II II II II II II IIIIII /I II II II IIII ао II II II || 
LI II II II II II II IIII IIIIII II IIII I I III II II ооо оо ОО 000 PostScript] O U Û 
LI II II II II II II II II II II II II II 

%!PS-Adobe-2.0 

LI II II II II II II II II II II I II II II II II II II II II II II II II II II II II II IIIIII II II II II II 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II IIIIII II II II II IIII III II II II || 
LI II II II II II II II II II II II II II II II II IIII II |III)III Macintoshi O O || binhex|] Unix[] 
0 uuencodel] L09CC0ძ96CI II II II II II II II II II II II II II II II II II I|I II II II II I) Hl 
MIMILII |I II LI II II II 91) II II II II II II II II II I) II II II II II I|I II IIIIII II III) II II I|I II II II 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II II II II 

LI II II II II II II II II II II IIII II IIIIII) X( II I) II II II II III)I) 'MჯII II III) DD ла 
LI II II II IIIIIIII Una II II II II II II II II II II II IIII II III II II IIII II III II IIIIII II II 





геу, a oun 161 


LI II II II II II II III) I1IIIII) CL) 1) I) I) I I) I HOD OLD I|I II I|I I|I II II II II II II 
LI (LIXII II II II II II II II II II 

LI II II II II II II II II II II III II III II III II IIIIIIIIII XLII II |III|IIIIIIIII1III II I) 
LI LI II LI II (II II II II I CRLF О LI сиг" 0] II II II II II II II II II II II II II LI II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II IIII II II I|I I|I D II D] 
LI II II II II II II II II II II II IIIIIII)I POL II D II II II II II II II II II II II II II II II II II II II 
LI LI II II II II II II II II II II IIIILII UU (XLIII) II IIII II II II I) 

LI II II II II II II II II II II IIII II II III) II II) II III II I|IIII)I)III CLIXIIIII II II (I PC 
LI II LI II LI II "#II II II II II II II II II II II II III) О Unito II II II IIIII)II II IIIIIIII I) 
LI II II II IIII II II IIIII II IIIIII II IIIIIIIIIIIIIIIIIIIII) II) 


0082 |III II II II II II II IIII II IIII II IIII II III IIIIII III)IIIIII)IIIIII)IIIIIIIII II I) 
LI III II II II II II IIII III II III II IIII III II IIII II II II II 


8.6 ППЦ 


LI II II II II II II II II IIII II II II II IIII II II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1))1)II I) 
II III I II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

LI II II II II II II II II III II II II II IIII II II IIII sig II II II IIIIIII) tdg 
LI II II II II II II II IIII II II III II IIIIII II III II IIIIIIII IIIIIIIIIIIII)IIIIIIIIIIII II) 
(LI II LI 16! II II II II II II XII II II II II IIII II II II II 0 IIII II IIIIII II IIIIII C UL II II 00 
LI II II II II II II II II II II (I II II IIII VI II II II III II II IIIIII II IIIIIIII IIIIIIIIIIIIII II) 
LI II II II II LI 

LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI I II II II II IIII II III II III II IIII IIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII ОПП 
L 4L II II II II II II II II II II II II II II II II IIII II III)III) ox:1223344] [] D LL D II II I) 
LI [] 0x44332211[] 

3 4 5 6 7 8 


0 1 2 
ЕЈЕЈЕЈЕЈ 
LI IIIIIIIIIIIIII II IIIIII I IIIIIIIIIIII)IIIIII II 


Za byteorder: display bytes of a long +/ 
int main(void) 


d 





unsigned long x; 

unsigned char ғр; 

int 1: 

/* 11 22 33 44 => big-endian «/ 

/ 44 33 22 11 => little-endian »/ 

Za X = 0x1122334455667788UL; for 64-bit long ad 


X = 0x11223344UL ; 

р = (unsigned char +) &x; 

for (i = 0; i < sizeof(long); i++) 
printf("Xx ", *p++); 


162 ПППППП Chibasbub.coM 
е ი.ი, 


printf("Xn"); 
return 0; 





LI 321! D II II II II II II II II II II II I | 

11 22 33 44 
L L| LI II IIIII IIIIIIIIII I) I) 

44 33 22 11 
L LI | PDP-III (I II II II II II II II II II II II II II II II II II II II II II II II II II II II II LI 
L II II LI 

22 11 44 33 
ПОО 640 onst) II I) II II II IIIIIIII I II I IIIIIIII)IIIIIIIIIIIIIIIII I) 

L II II II II II II II II II II II II II II II II II II I II II II II |I II II II IIIIIIIII)IIIIIII III) 
L VIII IIIIII II II II II IIII II II II II II IIII II II III II IIIIIIII II II 00 0 0 0 II II II II II 
L /I I III II IIII II II II II II II IIIIIII) II II II IIIIIIIII)IIIIIIIIIIIIIII I) 

fwrite(&x, sizeof(x), 1, stdout); 
LI II 1 1 ) II II II II II IIIIIIIIIIIII)I)I)I)I)I)III int O shortH 1one)ll LH II II II 
L || II III IIIIII II )II)IIIIIIIIIIII) I) 

LI) II II II II IIIIII II I) II II II 

unsigned short x; 

fwrite(&x, sizeof(x), 1, stdout); 
L LI II III IIIIIIIIII) I) 

unsigned short x; 

fread(&x, sizeof(x), 1, stdin); 
LI III1IIIIII II II II IIIIIII1IIII «II IIIIII III) ) ) II II II XII II UD | ох1000 L 
L II II II II II II I 0х0010[] 

LIIIII II II II II II II II II II IIII II II II IIII II II II II II I) II II II II 


9 short x; 
? fread(&x, sizeof(x), 1, stdin); 
? #ifdef BIG ENDIAN 
? /* swap bytes »/ 
9 X = ((x&OxFF) << 8) | ((x>>8) & OxFF); 
0 Zendif 
I IIIIII IIII III IIII IIII II II II II II II II II II II II II II II II II II II II II II II II II II II I)I II 
1 I II IIIIIIIIIIII II IIII III IIIIII II IIIIII IIII IIIIII ооо ооо 
[| short[] |II) II D I |) I |) I B. DH BL BE GL. C] D. BHL D. DELE GE B. DL BL B. BEBE EE BE OE II I) 
I IIII II III IIII IIII III IIII IIII IIII III III III IIII II IIII IIII IIII II II II II II II II 


LI II II II II II II II II II II II II III II II III II II II IIII II II IIII II II IIII II II II 


I II II II II II II II II II II II II II I I I II I II I II I II II I) I) ) I II II II II II II II II II II /| 
LI LI II II II II II 


unsigned short x; 
putchar(x »» 8); /* write high-order byte »/ 
 putchar(x & OxFF); Za write low-order byte +/ 


EK aa 163 


LI II II II II II II II II IIII II II IIII II II II 


unsigned short x; 
X = getchar() << 8; Ze read high-order byte «/ 
X |» getchar() & OxFF; /« read low-order byte «/ 


LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I II II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II II II II II IIII II II II |IIIIIIIII II IIIIIIIIII II IIIIIIIII)IIIIIIIIIII II) 
I II II II II II II II II II II II II IIII II II II III II |I II1I II |IIIIIII II IIIIII II |IIII) II II II 

LI II II II II II IIII II IIIIII II IIII II III II III II III II IIIIIIIIIII vODLDDLI III) I) 
LI LI LI II II II II II X Window] II II II II II II II II II II II II II II II II II II 0 II II II Ul 
LI LI II II II II II II II II II II II I II II I/I IIII1I II I,I II II II II II II II II II II II II II II II II II 
I II II II II II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII III III IIIIIIIIIII–-–უ!!! || 
|| II III IIIIIIIIIIIIIIIIIIIIIII -U )))))1 )) )) )))უ) I) 1) dH !I)1)I)I)1)Iუ)1უ)1)1)I) I) 
I IIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI LI II LI 

X Window] II II II II II II II II II II II II II II |I III II II II D II1II) II II B II III) I) II C] 
LI L| I II III IIII II9ი9 II II II II II II II II II IIII II (I II II II IIII II IIIIIIIIIIIIIIII II) 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III DE D II D] 
LI LI LI II II II II LI ICII II II II II II II II III II II II III II IIII II II || 

Java] LI LI LI CH C++ II II II II II II II II II II II II II Javal III II 
ПП Serializable|| O0 II II II II I I |IIIIIIIIIIIIII II IIII I) 

LI LI III CI C++ II II II II II II II II II IIII II II IIII II HOO II II II IIII II |IIIII II BE II 
LI LI LI II II LI L| III I III) I #1§0CLL II II II II II SD II II II II II II II II II II II 00 II II I | 
LL II III IIIIII ubt 

LI II II II II II II II II IIII II II III II I|I III) II |I III) I)IIIII)I)IIIII) UU CRLEF [| 
LI XII II II II II II II II II II II II II II II II II II II II II II II II IIIIIIIIIIIIIIIIIIIII)III)I) I) 
LI II II II II II II II II II II II II III II II IIII II II III) I)IIII)I) IIIIIII pPerintfl|scanfl| 
DODO0000000000000 "O000000000000000000000 
LI II II II II II II II III II II ICIII II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)IIIII II I 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LL |IIIIIIIIIIIIIIIII I) 

LI LI II II II II II II 0000 0000 0 000 0 ооо II I II —U о D 0 00 


LI IIII IIII II II 
FILE «fin; 


fin = fopen(binary file, "rb"; 
Ce getc(fin); 


00000000 » 0000 Un II II II II II II II II II II II UU I Windowsi LI II D II 


o (LILIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)!II|!!!!!!IIIIIIIIIIII) II IIIIII II IIII II II II 
LI LI LI II I II I II) III III) III) —ПП 


164 oononn ChinabuhotoM 
—— UU 


LI II II II II II I) II II 0 contol-ZI] || (II II LI |I 0328] II II II II II 12393 II II II II II II II II II 
(0000 50 | strings II II II II II II II II II II III II II II III II II IIIIIIIIIIIIIIII II) 
LI I IIII1IIII I III MდII II II II II II II IIII II II II III II IIII III II IIII II II II II 


8.7 [JU U II II II II 


LI II II II II II II II II II II II I I I) I) I II II II II II II II II II II II II II IIII II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II II II II II II II 


LI LI II II II II II II II II I/I II II 00000 000000000 dul Unixl II II) 
echo II II II II II II II II II II II II II II II II II II II IIII II II IIII II ET II 


% echo hello, world 
hello, world 
% 





LI LI LI II LI I I I echoUUUUU shell | I UUUUUUUUUUUUUUUUUUUU 
LI LI LI II II II II I II დთიCI II II II II II II II II II II II II II |II) II printf) 


% echo 'helloNnworld' 
. hello 

world 

96 


L LI II II II II II II II II II II II II II II II shui II II II II litltltlittitututlutLtltL LL 
echo[] II II II II II II II II II II II II II L 
. . % echo $PATH 
ШШШПППШШПШПШППППП echo UUUUUUUUUUUUUUUOUUUUUUUU 
L LI (I DOSU Windows] 00000000000 OL] есһә I II II II D. II II II IIIIIIII II I) 
ШП ПИП реіпеғ# 801) printf ("sm sto ДПОООООООООООООЦ 
[Цц §LXII D II D EL II IIIIIIII IIIIIIIIIIIIII I) 

L LI I II I III II დდხი( II II II II II II II II II II II II II II II II II II II II II II II II II II I 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II I|I II II II II I|III IIII III) 
LIIIII II II IIIIIIII II II II IIIIIIII II II IIII II II II 00000 eene II II II II II II II I) 
LL I II IIIIIIII IIIIIII IIIII II II 

LI IIIIIIII II II IIII 00000 II II Јах) sum] D II D D I О 0 0 0 0 0 000 I) 
LI II II II IIII II III II II I II II II I IIIIIIIIIIII IIIIII I) 


% sum file 

52313 2 file 

26 

% copy file to other machine 


% telnet othermachine 


$ sum file 
52313 2 file 
$ 


LI I II II II II II II II II IIII II III II IIII III II IIII II DO III II IIII II II II II 


Di KI), ua пппп 165 


LI II II II IIII II II IIII II IIIIII II IIIIII II IIIII II IIIIII II IIIIIIIIIIIIII II IIII I) 
sumi (I | I II II II II II II II II II II II II II II II |II)I)III)III III) заа II II II I|I l 
I II II II II II II II II III II II III) II I|I III)II)II)IIII)I)IIII sul ППППППППППП 
LI III II II II II II II II IIII II III II II II IIIIIIIIII II sum D II II II II I) 


% sum file 

52313 2 file 

26 

% copy file to machine 2 
% copy file to machine 3 
% telnet machine2 


$ sum file 

eaa0d468 713 file 

$ telnet machine3 

6 sum file 

62992 1 file 
I I IIIIIIIIIIIIII II II II II IIIIIIIIIIIIIIII)II) ОО sul I I II II II II II 

LI LI I sum II II II II II II II II II II III) IIIIII IIII IუIII II IIII II II IIII II IIII II II II 
1 1 I I II II II III II II II II III IIIIII IIIII II|II II II|II II II|II II IIII IIIIII III II II II 
1 1 II II IIIIIIIIIIIIIII1I1II II II 

LL II II II I )I)I)II)))I)IIIIII =ყიიIIIIIIIIIIIIIIII|IIIIIIIIII|IIII II II II 
00000 IIII II II II II II II II II II II II II II IIII II II II II II II II II II II II II II II II II 
I I II II II II IIIIII IIIII IIII II III II IIII II IIII II IIII(III II IIIIII II IIII III II II II 


I I I II IIIII II IIIIII II IIIIIIIIIIIIIIII IIII I) 


I II II II II II II II II II II II II II II II I|III II (III IIII II III |IIII II IIIIII II IIIIIIIIIIIIII) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)II I) 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II IIIIII I II II II II II III II II II || 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II IIIIIII)III)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))11)I) I) 
LI II II II II II II II II II II II II II I) I) || 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II I II II IIIIII III IIIIII IIII II II II II II || 


8.8 [Ul 


I LI II LI II LI II LI II II II II II II II II II II II IIII III ASC II II LI II II II II II $000 
LI II II UUUUUUUUUUUUUUUUUUUUUUUUHU 2400000000000 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))I) I) 
LI II II II II II II II II III II II I IIII II II IIII II II III II IIIIIIIIIIIIIII) IIIIIIIIIIIIII II) 
LI LI II II II II II II II II II II II II II I) I) I) II II II II II II II II II II II II IIIIIIII II II II II 


166 ПППППП Chibabuf.coM 
– ს.ო. 


I II II II II IIII II II IIII II II IIIIII II IIIIII II II IIII II II II 


L II LI L I #5CIII II I1I1II II I1IIIII II IIIIII II IIII 45CIIII (I II LI ПП CLVდC.LXII II II LI L 
L (II III III IIIIIIIIIIIIIIIIIIIII I) 

if (isalpha(c)) ... 

L I I IIIIIIII)IIIIIIIII)I)IIIIIII)I)I) IIII)I)IIIII ар 50 IIIIIIIIII IIIIII III) 
LILIIII II II II II II IIII IIII II I II IIIIIII)I)IIIIIIIIII)I)II isaiehnallllHLlll II II III) II 
LILII I IIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIII I) 

ASCI[] || [] LI LH II I II 0X7LII II GU II II II II II II II II II II II II II 0 II 0 0 000 II 
LI III IIII II II II IIIII) I) II II 000 Laan-ID II II II II II II II II II 000 0 I) АЅСЦ I) 
L LI II II II II I 800 FFU II II II II II II II II II II II IIII II II 00000 Е700 CII 000 II 
роу ASCII Lმყი-1)L 00000000ООООООН 62 eg 79!!! 00 garçon 
О Lain-1[] 000 67 61 72 E7 6FHgEUUUUUUJUUUUUUUUUHUUHUHU 
L LI II II II II II I 4scnitli128)0ldlutlulüttLriliiliiiluiuulultltllLlLt 
(oo XXIII II II EE EL II II II LE LI 

LI IIII1IIII1IIIII II II IIII во II II II II II II II II II II II II II 0 0 0 II II II II II I) 0 II II II II 
LI II1IIIIII II IIIIIII)IIIIIIIII)I eJ II II II II II II II II II II II II II 00 0000 II II I 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |I II II I|III IIII IIII III) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II |I II |I II I|I I|III I|III I|III III) 
LILIIIIIIIII IIIIII II IIII IIIIII II IIIIII IIIIII II III IIIIIIIIIIIIII II II II II II II 

Unicode] I II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II 
L LI LI Û LI Unicodel] ISO 106460 00 160 | II LI 00000 JU 160000600 
ОО 00LL))))|)|)|)|) |) |) |) 0 I მ(1ი-I)I |) | I | |) | garCon|] 16] 00670061 
0072 00L7 006L 006:1!!!!!I!!!!1I!!1!!!!!!!!!!!!!!||)I)I) 04010 одке |) II II II L 
L LI II II II II II II |) 30001) LD II II II II U LI II Unicode] D] D D II II II II II II II II II II II II L 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II II II II II II 
Unicode] | (I II II LI II II II LI II I Unicode[] U || Internet" [] [] II II II II II II II II II II II II 
L (III III III IIII) II) Javad 000 Unicode] 000000000000 Plan 9[] 
Inferno[] | || L] II II | || | | Unicode | I II II II II II II I|I EL UU E] | | | Microsoft Windows 
O O Unicodel] II |I D II II II II II II II II II II 0000 Windowsi |) II II D I #5CII I II II LI 
LIIII II II II II II II II II II II II Unicode | I [IL LI 

Unicode[] [] II II II II II II II D] UO D DE D] II II II II II II II UU Омсода [] EI II II II II U Ul 
LILII1III II II II II II II II II II II |I | Unioede[] | I II II L1 L1 D] D] II DJ О DE DE DE 0 0 0 0 DE LE I) 
L I III IIIIIIII I I VIIL-8I I II II II II II II II II II II 160000000 III II 21I 030000 
LI II II II II II II II II | ASC II II II II II II ool 7L<II II II II II II II II UTF-80 0000 
L III II II II II II II II 1 II II |I II ЧтЕ-8 ASCII II II II II II I) II II II 800 "ee II II I) I) 
L LI II IIIIIIII 800! II II II II II II II II II II II II II II II II I garçon UTF-S[] |) || LI 0 [] 67 
61 72 C3 #7 6F 6 | 0 Unicode[] L7L |) O CL | UTF-S[] L |) E] | [] C3 AU U U 

VII-8||) ტ5CIIII (II II II II II II II II II II II II II II II II II II II IIII II 0 II II II II II II II Ll 
L LI II II II II II II II I) I) II I Unicode | I II II II II UTF -81 D II II II II II II II II IIII II I) 3 





Chin abu მ), ეი пппп 167 


ПП Markov |I II II II II II II II II II II II II II III) II II II II II II II IIIIIIIIIIIII)IIIII I) I) 
LI II LI II I I I ASC U II II II II II II IIIIII II IIIIIIII II IIIIIIII IIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI LI II LI 

cü C++II II II II“ (LI II II "ООО 1CII II II II II II II II II II II II II II II II II II II II II II 
LI II LI |I I Unicode] II II II II II II II II II II II II |III)I)III)I)II zn.."D p III) II II II О 
LI LI LI II II II II II II II II II II II II II II II II II II II I II II II II II II I II II II IIII I) II II II || 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LI LI I I VII-§I) |) II II II II CII II II II II II II II II III1I II II II |I II IIIIII II |I II II III) I) || 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II D II | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II III II II II II I|I II | 
LI II II II II II II II II II II II II IIII II II II IIII II I|I IIIIII II IIIIII II II IIII II II III) I) | 


LI II II II II II II II I) I ) ) I I I ,I ,I ,I I I I I I I I I I Оооо II II II II II II II /| | 
LI II II II II II II II II II II II II II IIII II II IIII II II IIII II II II II II II 

LI II II II II II II II II II 1 I II II II II II II II II II II II II II II II II II IIIIIIIIII II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II D II D] 
I II II II II II II II II II II II II IIII II II I IIII II IIIIII II OO BD II II IIII II | 

LI I II II II II II IIII II II II III II II II III III) О IIMი/ძძ/XVII II | I II II II II II II II II || 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUU 


8.9 [| 


LI II II II II II II II IIII II II II II IIIIII II II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIII II 
I II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))I)I) I) 
LI II LI II II II I) 

LI II II II II II II II II II II II II II II I II II II II II II II II II II II II II II IIIIII II II I|I II II 
LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II II III I II II II II II) о II II II || 
LI LI LI II II II II II II II II II II II II II II II II II II I II II II II III I II II II II II III II II II || 
LI II II II II LI 

LI II II II II II II II II II II II II II II I II II II II II II II II II II II II II II IIIIIIII II II II II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II III IIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1))I) I) 
L II I I IIIIIIII IIIIII II II II I) 


LI LI II LI 
LI II II II II II II II II II II II II II II I ,I II II II II II II II II II II II II II IIIIIIII II I|I II II 


168 бок АШТЫ 
ا‎ u! 


LI I IIIIIIII II II II II II II II IIII II II II UU ÛU Û Brian Kernighan|) Dennis Кисме | | | | C 
[| EL E] E] EL] E] (The С Programming Language[] Prentice Hall[] 1988)[] ll II II О E] Û Û I) |) 
[| [] E] D Sam Harbison[] Guy $&ееіе |) OU CH I) II II E] U (C: A Reference Manual! 
Prentice Halll 1990 II (I II [1] 4000 D 0 0 0 00 0 0 DD 00000 0 0 0 0 000 
CH C++ (I II II II II ЗОО II II II II II XII II ПП #2M2|I II II II II II II II | I) 0 II James 
Gosling[] Bill Joy[] Guy Steele[] [| Java] 0 LI [] [] (Java Language Specification[] Addison 
Wesley[] 1996)[] 

Rich Stevens[] ||) Unix[] |) L] L] L] L] | | © (Advanced Programming in the Unix Еупоптел | 
Addison Wesley[] 1992) [| Unix] II II II II II II II II II IIII III Unix] II I) 
LI LI II II II II II II II II II II II 

POSIX([] L U U U EL] LI ÛJ | | Portable Operating System Interface)[] L O || L] Unix[] Û ÛU 
LI I IIII II III II IIII II IIII II II II II II II II II II II II IIII II III II |III II |I I,I II II II II I 
ICLI LI II II II II II II II II II II D II IILILI II II II II II II II II II 

UU“ 000” 00000 17260 || Jonathan Swift[] Danny Cohen[l |) I) II II U II ÛU D 
[ELE] II II II E]. (On holy wars and a plea for peace[] IEEE Computer|] 1981[] 10[] 00000 
LILII III II IIIIIIIIIIIIII UU UUUUUUUUUUL 

LI (II) III III Рап 90 II II II II II II II IIII II II II II II II |I II II II I|I II II II II I 
#1 ғаеғ |) II II II II II II II II II II II II II II II II II I Unicode O O U Samy II [] II UU 
[LH EL E] ^. II I I sam“ (The Text Editor samp II [] E] | | | | | (Software[] Practice 
and Experience)[] 170 || IILI || pp813-845[] |) ЦИ D] || || | | Unicode |) E] B II II ÛU |) 
ПОООЦОИОЦ Rob Рікер Ken Thompson[] O П " Hello World or XC21)ILC0CIX0CLLC orl || П 
0000" (Proceedings of the Winter 1993 USENIX Conference[] 1993[] O O USENIXT] || || || 
LI LI LI U 19930 იი43-501 | 000000 16000 II II LI I Unicode O II LI UTF-8L] 000 
LI I I IIII II II II IIII IIII IIII II 00 00000 00 0 II Рап 96000000 Sami I) l| 
LI LI LI II II II II II I | 

Inferno[] | | LI Java] | O LI LI I Plan 91) II II II II II II II II II II II II II II 0 II II II II II II 
LI I LI II II II II II II II II II II II II II II I Limb) DE II II II II II II II II II II II II CE II II I 
Unicode ||] HL] LI II II II II II II II II II II II II II II II II II II II II II DOO. DE DEBE II II CE II II II II 
[LH EL EL EL E] EJ E] ET EE |) | | Inferno[] II I) O 0 (The Inferno Operating System)[] O U LI L] Sean 
Dorward[] Rob Pike[] David Leo Presotto[] Dennis M. Ritchie[] Howard W. Trickey|[] Philip 
Winterbottom[] |) |) E] E] E] E] E] E] E] E] I E] (Bell Labs Technical JournaD[] |) 2L] O 1L] Ll 
19971 [| || 
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Il U Û 


UUUUUUUUUUUUUUUUUUUUUU 


Giles Lytton Strachey U || U U 


LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI LI II II II II II II II II II IIII II II II III CII IIIIIIII II IIII II IIII IIII II II shell DHL II I) 
LI II LI LI II II II II II II II II II II 

LI II II II II II II II II II II II II II II I II II II II II II II II II II II II II II IIIIII II II I|I II II 
LI II LI II II II II II II II II II (I II II II II II II II IIII II II II IIII II II IIIVIIII II IIII II II II I) 
I I II IIII II IIII II II II III) II IIII I)III)IIIIII) JavaScript] O U PostScript] U U | I LI LI 
““| ОООО “I. II IIIIIIIIIIIIIIIIIIII II 0 0 0 0 О II О 0 0 00 II 0 0 0 0 I) II | 
LI O Visual Basel! UU II II II II II II II II II II IIII II II IIIIII II I IIII II II III) II II II 

LI II II II II II II II II II II II II II III II IIIIII II III II III II IIIIII II IIII II IIIIII I|I II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I))1)I) I) 
LI I II II II IIII II IIII IIII II IIII III II IIII III II III IIIIII III |IIIII Javad D D D II I) 
LI II I II II II II II IIII II IIII IIIIII III II IIII II IIII IIII DB III) II printf) II I) II 
LI II II II II II II IIII II II III II III II IIIII IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II I|I I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II III IIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI LI II 


9.1 |IIII II II 


I LI II LI II II LI II II II II LI II II ( II IIII IIIIIIII” ;IIIIIII IIII IIII III III IIII II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II III|IIIIIIIII II D D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II III|IIIIIIIII D II D] 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI LI LI II II II || 

LI III II II II II II II II II II II II II II I I) I) I) II I) II II II II II II II II II II II IIII II II II II 
LI LI LI II II II II II II II |||) I реіпеғ# II) II II III) II II II II II II II II II || 


printf("3éd %6.2f %-10.105\п", i, f, s): 
ШПШШПШПП #00] (00 0 0 00000 00 printf || |I II II II I|I II II I|I II II 


LI LI LI II II II II II II II II II II II II II II II II II II II II II II II IIII I II II II II II III) 0000 
LI LI LI II II II II II II II II II II III |IIIIIII)I)IIIII)I) C++ || iostream] Јама 


170 000000 (Маријом 
— u 


java.io) |I II II II II II II II II II II II II II II I|I II II IIII II II II II |I |I II II II 00 I) I) II C 
LI II II LI II II II II II II II II II 

LI LI I II III I реза | II II II II II II II II II II I IIII II II IIIIII II |IIIIIII II II II 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI LI I II §LII II II II II II IIII II III) I)III)I)III)I|) #:უII) I|I 000 I) II 00 II II II 40 
I IIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II II II II II II II II II II 

ПО I III СП C++ |) II II II II II II II II II 0 0 0 О II II II IIIIIIIII)II 0 0 0 000 
I I II II II II II II II II II IIIIII IIIIII 8 II II1II)I II II II IIIIIIII II IIIIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II LI LI II II II 

I II II II IIII II II III II IIIII II III II IIIIIIIIIII)II) 800 1600 32D II II HEU II I) 
#M5I CII |I (I II D SU D II II II II II II chari O 160 D I) II Û short[] O 320 0 II longi | | LI 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II IIIIIIIIII IIIIIIIIII 20 II II IIIIII III II III) HL 000 0 47 7 B ELO II I) 


LI II II II II II II II II II II II II III II II IIII II II II 


m [eom os o [ж [es To | რი [ж | რი. 


I I I II IIIIIII IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


` int pack typel(unsigned char «buf, unsigned short count, 
unsigned char val, unsigned long data) 





d 


unsigned char «bp; 


*bp++ = 0x01; 

count >> 8; 
count; 

val; 

data »» 24; 
data »» 16; 
xbp++ = data >> 8; 
#ხ0++ - data; 
return bp - buf; 


x 
су 
ლ 
+ 
+ 
| H# H H H 


} 


I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)I)I)I) I) 
LI LI (0 8იCXLII long MU II II II II II II II II II IIIIIIIIIIIIIIIIIIIII)I)I)I)II)I)I)I) I) 
LI II II II II II II II II IIII II II IIII II II IIIIII II IIIIII II IIIIII II I|I II 

LI II II II II II II II II II II IIII II IIII II IIII IIIIII III IIIIII III) II III) II | erintf[] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|III II II II II 
LI II II II II II II II II III II IIIIII II II IIIII)IIIIII)I)IIIII cili 80000 500 16000 
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L LI III II 321 II II II II II II II II II II II II II IIII IIII (II II IIII II II 00000 I 
cscı II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II I,I II II II II II II II DU 
L II II II II II II II II I) II II I 

pack(buf, "сѕс1", 0X01, count, val, data); 
LI III1I II II II II II II II II II II I) I) ) II III реза OU Û = 00000 

LI II II II II II II II II II II II II II II II IIII III II II I|I II II IIII III III) IIIIIIIIII III) 
L II II II II dull 
L II II II II II II II II II II II II II II II I II II II II II III) I) II II II II II I 

L II I pack II II II II II II II II II II II II II II II II IIIII)I)I)IIIIIII)I) I but II I 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II I,I II ,I II II II II II II II DU 
L LI II II II II II II I | суреде ни LL II II II II II II II I) 


typedef unsigned char uchar; 
typedef unsigned short ushort; 
typedef unsigned long ulong; 


L LI serintf[) stropy U D II II II II II LI I | C8CXI I || II II D II D. D B. EE. UO 7 D B. DE. D D] 
LI II LI II II LI IM BA E LI I II LI. II I1- II LI.I1II1 HOD EE LI II Оооо II ооо IH H E 
LI II II II II II I) 


include «stdarg.h» 


/* pack: pack binary items into buf, return length »/ 
int pack(uchar «buf, char +fmt, 


va list args; 

char «p; 

uchar «bp; 

ushort s; 

ulong 1; 

bp = buf; 

va start(args, fmt); 

for (p = fmt; «p != 'NO'; p++) 1 
switch (+p) í 


case 'c': /* char «/ 
*bp-- = va arg(args, int); 
break; 

case 's': /* short «/ 


S = va arg(args, int); 
xbp++ = 5 >> 8; 


*bp++ = S; 
break; 
case '1':  /« long ad 


1 = va.arg(args, ulong); 
*bp++ = | >> 24; 
*bp++ = I >> 16; 
*bp++ = 1 >> 8; 
*bp++ = I; 
break; 
default: Za illegal type character +/ 
va. end(args) ; 
return -1; 


172 uuu АЙТЫП. 
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va end(args); 
return bp - buf; 





Ul] раскі ПО 0 0 staarg.hnD D II II II II D |II II 400 eerinc£l D UTI D D | | 
va argUUUUUUUUUU va argUUUUUUU va listUUUUUUUUUU 
va start II III) II II I D va ares iD II II II II II II II II II II II (III II II II | va arg 
LI LI II LI II LI II II LI II LI IILI I(IIIILI |ILI IIIIII IILI О va ena с O° s ПП 
LI LI LI I I char[l 8ი0XLII II II II II II D inen II II II II II II II II I charll shorti 
LI II II1IIIIIIII ...!I II III III II IIII IIIIC II II BOB III IIIIIIII intl 

LI II II II II II II II IIII II II II IIII II IIII II II II III II III) II I L2(XII II III) 


Za pack.typel: pack format 1 packet +/ 
int pack typel(uchar «buf, ushort count, uchar val, ulong data) 


return pack(buf, "сѕс1", 0x01, count, val, data); 


} 
LI II II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIII II I) 
LI LI II II II II II II I I სიC8CXI II II DOO D I IIIIIIIIIIIIIIIIIIIIIIII II I) 


Za unpack: unpack packed items from buf, return length +/ 
int unpack(uchar «buf, char «fmt, ...) 


va list args; 
char «p; 

uchar «bp, «pc; 
ushort «ps; 
ulong «pl; 


bp = buf; 
va start(args, fmt); 
for (p = fmt; «p != 'NO'; pe { 
switch (xp) 1 
case 'c': Ze char «/ 
pc = va arg(args, uchar«); 
“рс = *рр++; 


break; 
case 's': — /«s short «/ 
ps = va arg(args, ushort«); 
ჯენ = *bp++ << 8; 
xps |= жбр+=+; 
break; 
case ']': Ze long «/ 


pl = va arg(args, ulong+); 

ჯის = *рр++ << 24; 

*pl |= *bp++ << 16; 

ჯი! |= *рр++ << 8; 

*pl |= «bp; 

break; | | 
default: Za illegal type character +/ 

va end(args); 

return -1; 


1 


va end(args) ; 
return bp - buf; 
} 
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ll scantf |I || чпраску | | | | I II II II DO II II II II II II II II II II II II II II II II D II D] 
LI II II II II II II II II IIII II II III II II IIIIII II II III II |IIII) II I|I II 

LI LI LI II II II II II II II II II II II II II I) I) | I) #/MაIC II II II II II III) II II IIIIII II I) 
I I II IIII II III II IIII IIIIII IIIIII IIIIII IIIIII III IIIIIIII IIII shert[] tongi D || 
LI LI LI II II LI I II I I C8CXII I) II II II II II 321! II II II II II II II | longu II II II II II II || 
LI II II II II II II II II II II IIII II II IIII II IIIII)IIIII)I) IIII)I)I 32D 00000000 
LI II II II II II II II II II II II II IIII II II II II II || 

LI LI II I чпраску HOT II II II II II II II II II II II II II II I) l 


/* unpack type2: unpack and process type 2 packet »/ 
int unpack type2(int n, uchar «buf) 
I 


uchar c; 
ushort count; 
ulong dwl, dw2; 


if Cunpack(buf, "с511", &c, &count, &dwl, &dw2) != n) 
return -1; 

assert(c == 0x02); 

return process. type2(count, dwl, dw2); 


) 


LI L| | unpack type2U II II II II II II II II II III II IIII 20D II II D B I) I) I) II II II U D] 
EL III IIIIIIIIIIIIIIIIIII I) 


while ((n = readpacket(network, buf, BUFSIZ)) > 0) 1 
switch (buf[0]) í 
default: 
eprintf("bad packet type 0x%x", buf[0]); 
break; 
case 1: 
unpack typel(n, buf); 
break; 
case 2: 
unpack type2(n, buf); 
break; 


m 
1 


I I IIIIIIIIIIIIII II IIIIIIII II IIIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I IIII1IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIII I) 
int Cxunpackfn[])(int, uchar х) = í 
unpack typeO, 
unpack typel, 
unpack type2, 
1; 
II IIIIIIIIIIIIIIII IIIIIIII II IIIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI I III IIIIIIIIIIIIIIIIIII II) I) 
/« receive: read packets from network, process them +/ 
void receive(int network) 


uchar type, buf[BUFSIZ]; 
int n; 
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while ((n = readpacket(network, buf, BUFSIZ)) > 0) 1 
type = buf [0]; 
if (type >= NELEMS(unpackftn)) 
eprintf("bad packet type Оххх", type); 
if СС«ипраскеп [буре] ) Cn, buf) < 0) 
eprintf ("protocol error, type %x length 9d", 
type, n); 





} 
} 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I I I II IIIII)II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 

I II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIIIIIII) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
LL |IIIIIIIIIIIIIIIII I) 


009-1 00 раскі] სიC2CXII II II II II II II II II II II II II II II II II II II II HE. II ПП short 
long] I II II II II II II II II II IIII IIIIIIIIIIIIIIIIIII)IIIIIIIIII)IIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II II II II II II II II II -10 000 0320 тома II II II II II II II 0000 164 | топа O II II 


00 9-2 |) II раскі] чпраск II II II II II II II II II II II II II II II II II II II II II II II II II II 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
L III III IIIIIIII IIIIIIII IIII I) 


I II 9-3 (IIIICIIIIIIIIIIIIIIIIII)I C++ 0000000000 C++ 000 раскі 
unpack|[] receive[] || || С++ || II II II II II II II II II 


009-4 II IIII CL1იLLII II |I II II II II II II II IIII II II III II III II II IIII II IIII II II II 
I IIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 


009-5 |II II II II II II II II II II II II II II II II UO U Јама) DecimalFormat] UU U U Û 
LI II II II II II II II II II II II II IIIIII II II II II IIIIII II IIIIIIIIIIII II IIIIIIIIIIIIIIIIII II) 
LI II II II II II 

## , ##0 . 00 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII III IIIIIII)I)I)I)I)I)I)I)I)I)I))1))1)I) D] 
LI II II II II II II II II II III) II 12345.670 O II 00 12,345.67] 0 410 


ПП _ 0401 0000 0 00 О 0 О II IIII 000000000 оеслтајкокта || 
LI LI II II II II II II II II II II || 
3.2 [JUL II LI 


раскі] unpack[] (D II II II II II II II II II II II II II II II II II II II HL D DO II I) II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II IIII II IIII II IIIIII II II III II IIII II II II) II IIIII)IIIII)III) Uni 
LI LI LI II II II II II II II II II II II II II II II II I|I II I II II II IIIIII II II II II II II I I)I II II II || 
LI II II II II II II II II II II II III II II IIII II II III II IIIIII II IIIIII |IIIIIIII II IIII II II II 
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LILIIIII II II II II II 

L II II II II II II II II II II II II II II II II II II IIII II II II I II IIIIIIIIIIIII) IIIIII III) 
LIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 000000 II I)I)II II II II II II 
I II II II II II II II II II II IIIIIIIIII” II II II ”II II II II II II II II II II II II II II II II II II II II 
LI II II II IIIIIIIII II IIII II II II II IIIIII XII II“ II II II II II III II II II II II II II II II II 

С:\> del ».ехе 
I IIIIII II II II IIIIII II II IIII II IIIIIII)IIIIIIIIII)IIIIIIII“ ae (|IIIIIIIIIIIIIIII) 
L II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II I|I II II II II II I)I II I 
LI LI LI L) 

L II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIII IIIIII III) 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II IIII |I IIII IIII III) 
L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II I|I II II II II II II II I 
LIIIIIIII II II II II 20 II II II II II II II II II ) II II 0 0 0 00 II II II 

L II II II II II II II II II II II II II II II II II II I II II II II |I II II II II II II IIII IIIIIIII II) 
LL I 1 1 უ1I1Iუ) უ) ) ) I) I) I)I)I)I)II)IIII II abet II II II II II II II II OE EL C] II IIIIII I) 
LI II II II II II II II II II II II II Û (теќасћагасіег) II L| II II II II II II II II II 0 II II II D] II Unix 
LI III1II1I1IIIIIIIIIIII MIIIIIIIIIIIII II 50000 II IIIIIIIIII II ^x II II II II II II 
L LI II II I XII II II X5<I I II II 0000 х0 xs I) II) II II II II II II II II II xil 73000 | | 
LI II LI 

UJU .” II IIIIIIII II IIIIII II IIIIIIII X.VII II 0 хаур X2VII II II II II II II II II ху 
[| хауј UD *.SUUUUUUUUUUUUUU 

NUDU IIIIIIII II II IIIIIIIII)IIII)I)I)I)I)I)I)I)I)I))) [0123456789] 0 0 
L II I IIIIIIIIIIIIIIIIIIIIIIIIIIII 8091) 

OO0O00000000000000000000 00000000000 «00000 
L LI О 000 О О +I III I II II II I) I) I) II ? II II II II II 00 II II II Ол О 00 0 0 0 I) 
 IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII «00000 0000 Мо II II II II II II VII 

L L| || III III )I)I)I)I)I)I)I)I)|IIII III III erzeeli II II II II II II II II II II II I) 
L LI III III III IIIIIII III III erzeel II II II II BL DIL I) D] UO II III) EE ELE EE C] 0000 II 
L II II II II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II I|I II II I)I II I 
L II II II IIIIIII) I) II II II II II II II II II II I) I) I) II oren II II II II II II IIII I) I) 
LI) IIIIIIIIIII III) I) II |IIIIIII)I)I)I)I) IIIIIII)I)I)I)IIIIIIIIII)I)IIIIIIIIIIII I) 

L II II II II II LI Кедехр[] 

% grep Regexp ».јама 

LLIII II II II II II II I 

% grep 'class.«Regexp' .јама 

L II II II II II II Bob) II II II II II II II 

% grep '^From:.« bob" mail/« 

L || III III IIIIIIIII) I) 


% grep '.' *.C++ | wc 
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I II II II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIII II I) 
LI II II II II II (I II II II II II II II II IIII II IIII II IIII II IIII II) III) II | are II D II II I) 
LI II II II II II II II II IIII II II IIII II II IIII II II II II II || 

LI II II II II II II II II III) II 00000 ძ+:CლდI II II II II II II II IIIIIII)II II IIIIII II I) 
LI LI LI II LI LI II I |) кедех[] regexpU || |I II II II II II II II | || greed D B II II II II II | | 
I II II II III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II I II II III II oeren II II II II II II III) 00000 ^ s || »ჯII II «0000 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)II)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 
LI II LI II II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
LI II LI II II II I) 


/* match: search for regexp anywhere in text «/ 
int match(char «regexp, char *text) 





if (regexp[0] == '^") 
return тассћћеге(гедехр+], text); 
do 1 Za must look even if string is empty +/ 
if (matchhere(regexp, text)) 
return 1; | 
+ while («texte != 'N0'); 
return 0; 


LIIIII IIII II IIIIIIIIII 7I|I II II II II II II II I II I|I I II II II II II II II II I,I II II I|I II II III) II 
L LI LI II II I | matchnere II II II II II II II II II IIIIII IIIIII IIIIIIIIIIIIII tl 
LI LI LI LI LI LI II do-vhle| | I II II II II II II II II II II II 0000 (IIIII § II IIII II II II II II 
LI I III I III III .XII II II II II II II II II IIII|IIII 909 II II II II II |III|II III) III) I|I III) 
[] E] E] E] E] | | mat ennere[] 

0000 matchhere| I U II II II II II II II 


/* matchhere: search for regexp at beginning of text »/ 
int matchhere(char «regexp, char stext) 


if (regexp[0] == '\0') 
return 1; 
if (гедехр[1] == '»') 
return matchstar(regexp[0], regexp+2, text); 
if Cregexp[0] == '$' && regexp[1] == '\0') 
return «text == "MT: 
if («text!z'NO' && (regexp[0]--'.' || regexp[0]==+text)) 
return matchhere(regexp+1l, text+1); 
return 0; 


1 


I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
LI II LI II II II §II II II II II II II IIII II II II IIII II I|I II IIII II II |I II1III II |IIIIIII II I|I II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) I) 
LI LI II LI II II II II II II II II II ^0 <IIII II II II IIII II IIIIIIIIIIIIIIII II I) 

LI L L I matchhere| II II II II II II II II II II II II II II II II II ELO II II II II 0 II U l 
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LI II II II IIIIII II IIIIIIII IIIIIIII II IIII I) 

LI II II II II II II II II II II IIII II III II IIIIII I|I II) II IIII II |IIIII)IIIII)I) sall UU 
LI LI I | იმხთი§L8XIჰI II II II II II II II II II II II II (I ELO EE II II II II х0 III) U U I) II C] 
LI II II II II II II II II II II II II II II II II II 


Za matchstar: search for c«regexp at beginning of text +/ 
int matchstar(int c, char «regexp, char +text) 


i do { /* a « matches zero or more instances +/ 
if (matchhere(regexp, text)) 
return 1; 
} while («text != '\0' && («texte == C || С == ”.”)); 
return 0; | 
1 


LI LI LI II LI II I доме Di D II II II II II II II II II II ««d II II ODE II II II II II II II II II II II 
LI LI LI II II II II II II II II II II II I|I II II II II II II I II II II IIIIII I II II II II II III II II II || 
LI II II LI II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II I|I II II 
LI II II II II II II II II II 

LI II II II II II II II II II II II II II II IIII II II III) |II)I)I III) III greed I) II D и 
[l match] [] II II II II II II I) 


/* grep main: search for regexp in files «/ 
int main(int argc, char «argv[]) 


int i, nmatch; 
FILE «f; 


setprogname("grep"); 
if (argc < 2) 
eprintf("usage: grep regexp [file ...]"); 
nmatch - 0; 
if (argc == 2) L 
if (grepCargv[1], stdin, NULL)) 
nmatch++; 
1 else 1 
for (i = 2; i < argc; i++) Í 
f = fopen(argv[il, "г"); 
if (f == NULL) L 
weprintf("can't open %s:", агам[1]); 
continue; 


} | 

if (grepCargv[1], f, argc>3 ? argv[i] : NULL) > 0) 
nmatch++; 

fclose(f); 


ჯ 
1 
return nmatch == 
} 
ПСШШШШШШПППППП ОШППППШШШШШПШ 000 II II IIIIIIIII)1II1I1II II II II 
[| greet] D II II LI II I Ши I) II II I I BEL BE I I I I II) )I II I)II)I)I)IIIIIIII I) 
ШШШ 9II II II II IIIIIIIIIIIIIIII 111 0000 I) 00000 I| 20 | eerzint£)l DIL II I) 
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II I II II IIIIII II IIIII II IIIII)IIIIIIIIIIIIII I) 
LI LI grep | I II II II II II II II II II II II II mateni 


/* grep: search for regexp in file «/ 
int grep(char sregexp, FILE «f, char «name) 





int n, nmatch; 
char buf[BUFSIZ]; 


nmatch = 0; 
while (fgets(buf, sizeof buf, f) !- NULL) ( 
n = strlen(buf): 
if (n > 0 && buf[n-1] == 'Nn') 
buf[n-1] = 'N0'; 
if (match(regexp, buf)) í 
nmatch++; 
1f (name != NULL) 
printf("%s:", name); 
printf("XsXn", buf); 


) 
| return nmatch; 
} | 
ПШШШШПППШШШШШШШШППППШШШШШШШПШППППШШШШШШШП 
LI II II LI II II 


% grep herpolhode =. х 


ПО0000000000 0000 00 თჯCLII II II II II II II II II II II II II II II II 000 II I 
L LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L LI III I IIIIIIII III თჯCიდII II II II II II II II II II II II II II II II II II II II II II II II II II О 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II |II|I|I|I II II I|III IIII III) 
LL IIIIIIIIIII II II II II II II II ОО თ+CდI llli II II II II II II II II II II II II II II II II I) II II D 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II II II II II II II DU 
LI II I IIIIIIII II IIII II II 
% strings markov.exe | grep 'DOS mode’ 

L 

% grep grammer chapters.txt 
L LI I II II I |I III srepeli II II II II II D] DJ EJ DJ DE DE DE CE CE 0 0 DE CE 0 0 0 0 0 0 0000 
L II II II II II II II II II I IIII IIIIIIII II IIIIIIIIIIIIIIIIIIII I) 

000 match (I II II II II II II II II U I I I III осер II II II II II II II II II II II II 
LI 1I1IIIII II II II II II II II II II II IIII II II II IIIIII IIII 0000 I)I)I)IIIIIIII III) 
LLI II III II III IIIIIIIIIIIIIIIIII I aaaaa IU avl (I II II II II II II II II II II II II 
LI II LI II II II II II II IIII LI II II II 0000 alil] matchUUUUUUUUUUUHU 
იმ2სCი5Lს8XI) |I |I II II II II II II II II II II II II II II II II II II II II II II II II II II II II II III) II 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I,I II II II IIII II III) I) 
LL II IIIIIIIII II II IIIIIIIIII II IIIIII II II II II III) ор matchstarll I) || 


Za matchstar: leftmost longest search for c«regexp +/ 
int matchstar(int c, char «regexp, char +text) 
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d 
char «st; 
for (t = text; «t != 'NO' && («t == c || С == '."); t+) 
do e /* « matches zero ог more */ 
if (matchhere(regexp, t)) 
return 1; 
) while (t-- » text); 
return 0; 


-J 
ПП ores II II II II II II II II II II II II III II II |IIIIIIIII II II 000 00 0 0 0 00 UU 
LI II LI II II II II II II II II II II II II III) IIIIII IIIII IIIII greed II II IIIIII II II II II II I) 
I IIII II IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 

LI II II II II II I) |IIIIII II IIIIII I III თ+CLII II II II II II I)I)I)I)I)I)I)I)I)III)I) I) 
LI II II II II II II II II II II II II II II II II II II II II II II II |III)I) II) a*a*a*ax*a*b[] O D 
LI LI I 222288888C( |I II II II II II II II II II II II II III II III) II III COE EE DLE] II Un? 
LI LI дкееи II LI II II едкееии О II II II II II II II II II II II BD II IIII II II II II II I) II D] 
I II II II IIIIII II IIIIIIII IIIIIIII II IIII I) 

LI L || мае II II II II II II II II I I III) |)IIIII) IIII)I ra-za-zili 00000 
I (I II II II II II II II II II II II II II II II II (I II II II IIII II III III II 1IIII 000000000 
000 0 (abc аеғ# 0 |I II II II II II II II I I II II II II II II I|I II II 0 0 II II |I II II 0 00 II | 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
LI II II II II II II II II IIII II II IIII II II III II II II III II II gd II II IIII II II III) II || 


0096 (II II II II II II II II LI II |) пасс | I II II LI || strstrI U I) II II II II I) 
0097 0000000 | matchhere|] II II II II II II II II II II II II II II II 


009-8 [Igre II II II II II II II II II II IIII “VII I) II II II II II I I I 1|I II II II II II I) 
L || III IIIIIII -XII II II II II II II II II II II II II IIIIII III) II II II |IIIIIIIII11I1IIII) I) 
LI II II II II II II II II II 


1099 00 ომLCXII II D. +00000 OD] ?(0!) II II II 000 а+ьь? 0 II II II II II II DU 
H ati II IIII II LI II CI 


00910 (I ”!I §5II II II II II II II I II II II II II IIII II XII IIII III II II II IIII II II II II II II 
L II I I III იმLCVI I U II II II II II II II II II II II II II II III) II D HOO I) I) I) I) II II II D] 
LI I II II II II II II II II II II III) II II II III) II II match] II II II II II II II II II II II II II I) || 


00 9-11 |) мае II II II II II II II II II II II II III) II IIIII)I II |III)II)IIIIIIIIIII IIII I) 
LI II II II II II II II II II II III) I)IIII)I)IIIIII) )IIIII) III) a-zIUUUUUUUUU 
LI LI IL IILI II IILI IIIIIIII (70–9)( II II II II II II II II II II II II 


00 9-12 [I[] ომLCXII II II II II II II LI II | matchstarT D II II II II II II II II II II II II II 
LI II I I IIII I IIIIIIIIIIIIIIIII пасс II II II | дхгез II | greed I II II II II II I) 
LI II II II II II II II II III II II IIII II II II II II || 
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% gres 'homoiousian' 'homoousian' mission.stmt 





|) 9-13 [U matchi отер 000000 Unicode OU O UTF-S[] |) 0 UO ОТЕ-8 
Unicode[] 0 #5CIIII II [ II II II II II II II II II II II II II II II II II II II II II I) II II II II II II II 
LI II LI II II II II II II II II || VცII--8I) I) II II II II II II II II II I|I II II 


00914 |I II II II II II II II II II II II II II II II II I) II II II II II II II II II III) I) II II II II II 
LI I II II II IIII II III IIII II IIII II IIII IIIII III IIIIII IIII II DEO II II II 


93 [IUD II I I 


LI I II IIII II II II IIII II II II II II II II | I I sreel (I II II II II II II II II II II II II II II 
I IIIIIIIIIIIIIIII II II I IIIIII II III IIIIII 000000000 

IIIIIIIIII1II1II1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II IIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I II IIIIIIIIIIIIIIIIIIICIII II II II II I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 

Awki LI II LI II II II II II II II II II II II II IIII II |I IIII II II II II IIIIII |IIII)I|IIIIII I) 
LI I I IIII II II IIII IIIIII II IIII ЗОО II AK II II UU DLE OL D D IIII IIII III) 
LLIII I I I I IIIIIII su УМЕО | I LI МО II | | LI LI LI II II LI 0 II II II II II II II II II Ц 
I I III IIII II IIIIIIIII)IIIIII) #ტMXIIIIIIIIII II II II II II IIII IIII II |I|III |II1III II II 
ОО Awk|] [| [| 

# split.awk: split input into one word per line 

í for (i = 1; i < NF; i++) print $i ) 

LI I III II II II III III)II)IIII)II)II)II)IIII)I)I)I)II)III I )I)II)I #იLIIIIIII) 
LI I I IIII IIIIIIIIIIII II IIIII 00000 eon [tul |IIIIIII II II II I) 

# fmt.awk: format into 60-character lines 


/./ { for G = 1; i <= NF; i++) 800%000 390 ) 4 nonblank line 
/^$/ 1 printlineO; print "n } # blank line 
END 1 printlineO 1 


function addword(w) 1 
if (length(line) + 1 + length(w) > 60) 


printline(O 

if Clength(line) == 0) 
1ine = м 

else 
line = line " " w 


1 


function printlineO { 
if Clength(line) > 0) 1 
print line 
Jine = nu 
) 
} 
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0000 tie |I II II II II II II II II II II II II II II IIIIIIII II II I) II I) 30 Markovi II U [| 
LI LLII II II II 

I IIIIIIIIIIIIIIII IIIIIIIIII II II III II I|III III II |I|IIIIIII II ||IIII11) I) ID 
LI LL I LI II II | Unix] O еа |I II D IIIIIIIIIII II IIII II I) II D II II D I I eanl II II I) 
LI III II III III) IIIIIIIIIIIIII I) => 0 О piover 20 ТЕХПППППППППППП 
LI LI LI I I I \pi\over 21000000 I III 2000 0000 0 00 0 00 0 00 I) 
I III IIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIII IIIIII IIII II 

Awkl LI LI LI I I I I I) )I|I)I) I III ))) I IIII)I)IIIIIII)I)I)I)IIIIIIIII) I) 
LI 1I II 1II I I ) I ტიXLII |II I III I I) )I III ))I IIII)I)I)IIII)I)II)IIIIIIII I) 
ПОО Рег те II II II II II II II II II II II II II II II EE D |I|IIIII II |I(II1I|I I|I (I I11) I) LI 
I 1III1I1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 

I I III1IIIIIIIIIIIIIIIIIIIII IIII IIIIIIIIII IIIIIIIIII II |I|II1III ооо ооо 
I II II II II II II II II 1I II 111111111 II) I II II |I/I (III 1I1I1I 1I1111111)1)I) II II II |I I/I II II 
LI LI LI KULLU aN II О II 0 0 0 О О 00 —-ро0 о н 0 0 0 0 0 00 0000 
L |) I TAU I) E] ED] D] 0 regsub(regular expression substitution[] [] [] I) E] E] E] E] I) II II ÛU 
LI III I I )III IIIIIIIIII IIII 4II 00 0 О II II II 0 0 IIII 0 II II 0 0 0 0 0 0 0 |III II II 
LI I II II II оК II II II II LI II II II I 0 UU һер: / /(II II II II II II III II IIII IIIIII II II 
LILI I II /II II II II II IIIუIIIIII)I)I III) I) III I 1inaexll II II II II II II II II II (I II II OL 
LI II I1IIIIII II II II II II II XIII II II II II II II II II II II II IIIIII §XII 00 XII II II II L 


# geturl.tcl: retrieve document from URL 
# input has form [http://]abc.def.com[/whatever...] 


regsub "http://" $argv "" argv ;# remove http:// if present 
regsub "/" $argv " " argv -4 replace leading / with blank 


set so [socket [lindex $argv 0] 80] ;# make network connection 
set q "/[lindex $argv 1]" 


puts $so "GET Фа НТТР/1.О0\п\п" ;# send request 


flush $so | 
while f[gets 550 line] >= 0 && $line != "") {} ;# skip header 
puts [read $so] :4 read and print entire reply 


LI III I I II III)II)I III) II)IIII) I) III) II)III)I)III)I <U >1I|I II II HTMLI I L 
О Ре LI LI II II II II II II II II II IIIII)I)IIIIIII)II II ჩიII II I I II II II II II EE II II II II II L 
LI LI LI II II HTML I) LI 

# unhtml.pl: delete HTML tags 


while («») 1 # collect all input into single string 
$str .= $.; # by concatenating input lines 


} | 

$str =~ S/<[A>]:>//g; # delete <...> 

$str =- s/&nbsp;/ /ძ; 4 replace &nbsp; by blank 

$str =~ 5 /\5+/\п/9; # compress white space 

print $str; 
LI III IICIII II II II II II II IIIIIIIIIIII B] II II 

$str =- s/regexp/repl/g 

SHOO seerd II LI LI IL II II III II II LI regexpU H E 0000 0000 rei D D II s 
I I II II II II IIIIII IIIII IIII II III II IIII II IIII II III (IIIII IIIII)I II|IIII II II II II II 


182 000000 (Мпачрифисом 
= cuu 


LI III X9II II II II II II II II II II IIII II II II II II (III II II III II IIII II IIIII)I 0 MIII II II 
00000“ «nbse; | | IIIMLII II LI II II LI II II LI II 20 D II II II II LI II LI II II II II II II I I 
LI II II II II II I) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIII II II II I|I II II 
LI II II II II II II II II II II II II 


# web: retrieve web page and format its text, ignoring HTML 





geturl.tcl $1 | unhtml.pl | fmt.awk 


I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) I) 
LI II II II II II II II II IIII II II III) I) || 

LI II II II II II II II II II II II II III II II III II IIIII) Tell Рег АКП II II II II II II I) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II та UUUUUUUUUUUUUUUUU Реп AWKOUUUUUUUUU 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)I)I))I)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I))1))1))I) I) 
I I II II II IIII II III IIII II III II II II II 


9.4 (I II II II II II II II II II II 


LI II II II II II II II II II II II II II II II II II II II II IIIIII IIIIIIIIIIIIIIIIIIIIIII)I) I) 
l| 6C106LLII II II II II II II II II II II II II II II II II II |I II IIII II IIIIII II IIIIIIIIIIIIIIII II) 
LI II II LI II II II II II II II II II 

LI II II II II II II II II II II II II II II II I II II II II II II II II II II II II II IIIIIIII II II II II 
LI II II II II II II II II II II II II IIII II II II |IIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II LI LI II II II LI II II II II II II II II II II II II II II II II II |IIIII)IIIIIIII)III II IIIIII II” U 
LI LI "0 Аку Ра II LI II LI II LI II II II LI II II II II II II II II II II II II II 

LI LI II II II II II II II II II IIII II II II 0000000 II II IIIIIIII IIIIIIIIIIIIII II) 
LI II II II II II II II II IIII II II III II IIIIIIII IIIIIIIIIIIIIIIIIIIIII II) 

LI II II II II II II II II II II II II II II II II II II II II II IIIIII II IIIIIIIIIIIIIIIIIII)II) I) 
I LI (I II II III II II II II II II II II II IIII II II IIIIII II IIIIII II |IIIIIII II IIIIIIIIIIIIII II 
LI II II II II II II II II 

LI II II II II II II II II II IIII II IIIIII II IIII II IIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 
LI IIIIII I IIIIIIII)) I III 0 0 0 0 —роиоо Ооо О по 0 0 0 0 О 0 0 0 0 0000 
LI LI IIIIIIII III III )II)III)IIII–=<–:|)|I)IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III) 

LI LI LI II earseDo |I II II II II II II II II II II II II II I|I II II II II II IIII III) I) I) I) II II | 
LI LI LI II II I |III I III уасе] eisenDD II II II II II II II II II II II (I IIII BE EL OD IIII II) 
LI LI «0000 00 < Се II II II II II II II II II II II II II II IIII II II IIIIIIIIIIIIIIII II) 
I II II II II II II II II IIII II II II IIII II IIIIII II II 1III II |I III II |I IIIIII |IIIIIII II II II 

LI II II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIII II I) 
LI II II II II II II II II II II 
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a = max(b, C/2): 

I II II IIIIII II II II II II (III II II II XI 
LUN 
ИХ 
р / 
“ “ 

C 2 
LI II 21 II II II II II II II II II II IIIIIIIIIIIIIIIIIIII II II 

I )I))IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII (II I) Awk[ П 


LI LI XI LI II II II II II II II II II II II II II II II II II II I|I II II1I III) I) II |I II II II III) I) I) II /| 


LI II II II II II II II II III II II IIIIII II II IIII II II IIII II II III) II II 


typedef struct Symbol Symbol; 
typedef struct Tree Tree: 


Struct Symbol 1 


int value; 
char «name; 
}; 
struct Tree { 
int op; Za operation code «/ 
int value; Ze value if number ad 
Symbol «symbol; Za Symbol entry if variable «/ 
Tree xleft; 
Tree »right; 
I 


Za eval: version 1: evaluate tree expression #*/ 
int eval(Tree «t) 


int left, right; 


switch (t-»op) 1 
case NUMBER: 
return t->value; 
case VARIABLE: 
return t-»symbol -»value; 
case ADD: 
return eval(t-»left) + eval(t-»right); 
case DIVIDE: 
left = eval(t-»left); 
right = eval(t->right); 
if (right == 0) 
eprintf("divide %d by zero", left); 
return left / right; 
case MAX: 
left = eval(t-»left); 
right = eval(t-»right); 
return left>right ? left : right; 
case ASSIGN: 
t-»left-»symbol-»value = eval(t-»right); 
return t-»left-»symbol-»value; 
VE K, 
} 
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I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI LI II II II II II II II II II II II II II II II II II II II III II II II II II I II II II II III II II II || 
LI II II II IIII II II I IIII II IIIII)IIIIIIIII)IIIIIIIIIIIIII II) 

LI LI LI II II I | packi unpack! li II II II II II I) I) II II |I UU 
LI II II II IIII II II IIIII II IIIIII II IIIIIIIIIIIIIIIIIIII II) 


/« addop: return sum of two tree expressions +/ 
int addop(Tree st) 
i 





return eval(t-»left) + eval(t-»right); 


LI II II II III II II IIIII II IIIIIIII IIIIIIIIIIIIIIIIIIII II) 


enum { /* operation codes, Tree.op ad 
NUMBER, 
VARIABLE, 
ADD, 


/* optab: operator function table «/ 
int («optab[]) (Tree +) = í 
pushop, /* NUMBER »/ 
pushsymop, /* VARIABLE «/ 
addop, /* ADD »/ 
divop, Za DIVIDE «/ 
[*.. X/ 
1: 
I II 1 II II II II II II IIII IIIIIIII III) III IIII IIIIIIIIIIIIIIIIII1I1II1)111IIIII II II 
LI IIIIIIIIIII II I) 


/« eval: version 2: evaluate tree from operator table »/ 
int eval (Tree at? 


return (xoptab[t-»0op]) (t); 


LI II I II I еа II II II II II II II II I|I II II I IIII II II II |I II 0 00 000 0 00006 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II |II|II|I II I|I II II 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIIIIII II II D] 
L III I I IIIIII II IIIIII II II II I) 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII |IIIII II D II D] 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
LI CI II O ШЫ ШШШ II II LI LI I) SEE II II ШЕШ ШШШ 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II II II II 
I LI II II II II II II II II II III IIII II III II IIII II II II IIII II II 00000000000 
LI II II II II II II II II II II 


typedef union Code Code: 
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union Code í 


void («ор) (void); /+ function if operator «/ 
int value; /* value if number +/ 
Symbol «symbol; /* Symbol entry if variable »/ 


LI LI LI II I ძღიდL8LCI II II II II II II II II II II II II IIII IIIII)I I|II)II |II)I)III)I) D code 
ПП generate | I |I II II II I I I IIIII––) II 0 0 0 0 0 0 0 0 0 II II II II II II II II /| 
— LU II LI CC9CII | I II II II II II II II II II II II II II II II D] 


/* generate: generate instructions by walking tree «/ 
int generate(int содер, Tree +t) 


i 
switch (t-»op) 1 
case NUMBER: 
code[codep++].op = pushop; 
code[codep++].value = t->value; 
return codep; 
case VARIABLE: 
code[codep++].op = pushsymop; 
code[codep++].symbol = t->symbol; 
return codep; 
case ADD: 
codep = generate(codep, t->left); 
codep = generate(codep, t->right); 
codefcodep++].op = addop; 
return codep; 
case DIVIDE: 
codep = generate(codep, t->left); 
codep = generate(codep, t->right); 
code[codep++].op = divop; 
return codep; 
case MAX: 
Za, */ 
} 
} 
ШШШШа= max(b,c/4) U UUUUUUUUUUUUUU 
pushsymop 
b 
pushsymop 
C 
pushop 
2 
divop 
maxop 
storesymop 
a 


LI I I II IIIIII II IIIIII II IIIIIIIIIIIIIII)IIIIIIIIIIIIII II) 


LI I I) I I) I) )I))I))III)I)IIII)I)IIII)IIIII)IIIIIIIIIII I) 
Code code[NCODE] ; 

int stack[NSTACK] ; 

int stackp; 

int pc; Ze program counter «/ 


/* eval: version 3: evaluate expression from generated code «/ 
int eval(Tree «t) 


196 пппппп ეეე MI 
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pc = generate(0, t); 
code[pc].op = NULL; 


stackp = 0; 

pc = 0; 

while (code[pc].op != NULL) 
С«соде[рс++] .ор) О; 

return stack[0]; 


1 


I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II IIIIIII IIIIIIIIIIIIIIIIIIIII II) 


/* pushop: push number; value is next word in code stream «/ 
void pushop(void) 
1 


stack[stackp++] = code[pc++] value; 


/* divop: compute ratio of two expressions */ 
void divop(void) 
int left, right; 


right = stack[--stackp]; 
left = stack[--stackp] ; 
if (right == 0) 
eprintf("divide Xd by zeroNn", left); 
| stack[stackp++] = left / right; 


LI LI LI II LI II II 0II I) II II I | 91V0დI | UU U Û Û generatel || 

LI II II II II II II II II II I I II II II I II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI III II II II IIII III III III III III IIIIIIIIIIIIIIII догодио II II II II II II eel II I) 
LI IIIII II IIII II II II IIII II III) II II II II pel 

cede[]D II II II II II II II II II i IIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 
LI II II II II II II II II II II II II IIII II II II |IIIIIII II II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
LI II II II II II II II II II II II II II II || 1000) 0 аааор D 10010 || pushopl O D (I II UU 
II I I II IIIII) II IIIIII II IIIIIIIIIIIIIIII IIII II) 

LI II II II II II II II II II 1 II II II II I II II II II II II II II II II II II II II IIIIIIII II II II II 
LI II II II II II II II II II II |IIII I I generate II II II II II II II III) IIIII)II)II)II)I I) I) I) 
LI II II II II II II II II II II II II III II II II II1I I) I|I IIIII)I)IIIIII)I)II Javal Javal Û Û 
(IVMIII (I LI LI II II II II II II II II II IIII II II II III II IIIIIIII II IIIIII)IIIIIIIIIIIIIIII II 
LI I II II II IIII II IIII IIII II III II IIII IIII II II 


9.5 |I II II II UL 


ПП generate II II II II II II II II II II II II II II II II IIIIIIII II II IIIIIIIIIIII I) I) 
I LI (I II XI II II II II II II II II II IIIIII II II III II II IIIIII II IIIIIIII II IIIIIIIIIIIIII II) 
LI II II II II II II II II IIII II II IIII II II IIII II II II III) II II IIII II |IIIIIII II IIIIII II II II 
LI II II II II II II II II II II IIIMVLII II II II II II IIIVLII II II II II II II II II II III) II II U || 
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LI LI LI II LI ÛU JavaScript] II II II II II II II Pei II CII II II II II II II II II II II II II II II (U 
LI II II II II II II II II II II II IIIII II II II II II II II II II II HOO II II II IIIIII II II U B II DI 
LI II LI II II II II II II II II II II II II I|I III II III) II III) II III) 0 PostScript II [] II II II II 
LI LI II II II II II II II II II II II II II I უI II II I|I II I II II II II III II II II II II II ао II II II || 
LI LI LI II II II II II II UU II 57 0000 0 PostScript] | | L 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
II III II IIIIII II IIIIII II IIIIIIIIIIIIIIII IIIIII I) 

LI II II II II II II II II II II 1 I I II I) I II II II II II II II II II II II II II IIII IIII II II II II 
I IIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI LI II LI II LI II II II II II II II II II II II II II II IIIIII CII II IICII II IIII II IIII ” III) II II II 
UU IIII IIII II II II II II LI II U (00 Modula-30 Co II II LI II LI LI II LI II II LI II CU II I I 
LI LI LI II II II II II II C II )I III) I )) I I) I) II I I |)I)|I)I)I|I)II I III I––უ))!)) D ul 
L II I II III IIIIII II CI) |IIIII)II)I)II III -U UUUUUUUUUUUUU CI) II | 
LI II II II II II II II II II II II II IIII II II IIII II || 

LI II LI II II II Visual Basic] O [] I II II II II Û Visual Basic] DH [D II II II II II II I) 
LI II LI LI LI LI II II II II II II II II I L II II |I |) |IIIII II I II III) UUUU IIIIIIII I 
“ LI LI wizard) D] LH II LI II LI II LI II II II II II II II II LI II II II II II II II II II I) 

LI II II II II II II II II II II III II IIII II IIIIII I|I III II IIIIII II IIII |IIIII II IIIIII II II 
I II II II II II II IIII IIIIII II III II III II IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
I I II II II II II II II II II IIII III II II II II II |III)IIIIIII)IIII «00 С++ UUHUUUUUU 

Plan OU" II II II II II II II II II II II II II D IIIIII II I|I II1I II II |I IIIIII II II III) II I|I II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
L| III IIIIIII IIIIIIIIIIII I) 


Ze errors.h: standard error messages +/ 


enum 1 
Eperm, Ze Permissiore denied «/ 
Eio, Ze I/O error «/ 
Efile, Za File does not exist «/ 
Emem, /* Memory limit reached +/ 
Espace, /* Out of file space «/ 
Egreg /* It's all Greg's fault «/ 


LI II II II II II II II II III II IIIIII II II IIII II II III) II II II II I) D 


/* machine-generated; do not edit. »/ 


char жегг5[] = 1 
"Permission denied", /» Eperm ed 
"I/O error", Ze Eio «/ 
"File does not exist", /« Efile «/ 
"Memory limit reached", /+ Emem »/ 
"Out of file space", /« Espace «/ 
"It's all Greg's fault", /« Egreg «/ 


188 000000 Chinabub.čoM 
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LI II II II II I |IIII II III) I | დისიII II II II II II II I) I) II II |IIIIIIIII)IIIIIIIIIIII I) 
LI LI LI II LI II LI LI II II II II LI II LI II IIL) |IIIIIIIIII III II |IIIIII) UUUUU "0000 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II II II II II II II II D] 
II II II II III II IIII II IIII II II IIII II III II IIIIII I|I III) I)III)I)IIII)I)IIII) .е00ц 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II I|II|I I|I II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II I|II|I D II D] 
LI II LI LI II II II II II II II || 

LI (I II II II II II II II II II II II DU Pent] II II II II II II II II II II III) II II II 


# enum.pl: generate error strings from enum+comments 





print "/« machine-generated; do not edit. */NnNn"; 
print "char «errs[] = {\п"; 


while (<>) 1 


chop; # remove newline 

if (/Asx(E[a-z0-9]+),?/) 14 # first word is E... 
$name = $1; # save name 
S/.«N/N& #//; # remove up to Za 
5/ w*N*N///; # remove +/ 


print "NtN"$ NI, /+ $name s/An"; 


1 

print "};\п"; 
DODOOODO0O0O000000000000000000000000000"00 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II DU 
L LI II II II II I) 

L II II II II II II II II II II II II II Û Andy Koenig] O0 II LI D C++ HU II II II II II II II II I) 
IIIIII1I1I11I1I11I11I.1IIIIIIIIII111:1) II I I) II II II IIIIII II II II IIIIIIIIIIIIIIII II II II 
I IIIIIIIIIIIIIIII II IIIIIIIIIIIIII II IIII II ///II II (I IIIIIIII IIII II IILII IIIIIIII LI LI 
L II IIIIIIIIIII11I111 111111111) 1 I უ)) ) ооо ) III) II I /III II II I/I II II 

int fO 0 


/// warning.« non-void function .« should return a value 


void gO íreturn 1;} 
/// error.« void function may not return a value 


L L| I III III C++ II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I) II tl 
L I I IIIIIIIIIIIIII II I) 

X CC X.C 

"X.C", line 1: error(321): void function may not return a value 
L II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II I|I II II II II I 
LI LI LI U shell #VVXII II) II II II II II II II II II II II II II II II II II II II II II |III II II II III) II 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II IIII II II IIII |II|III IIII III) 
L || II III IIIIIIII)I)IIIIIIIIIIII) I) 

LI II II II II II II II II II II II II II II PostSeriptt] [TU II II II II II LI PostSeriptl] D] II LI Û 


o UUUUUENUUUHUUUUUUHUU —— 0 0 
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%II II II IIIIII II 9? II II II II II II II II II II II II II II 0 О 0 0 0 00 0 0 0 0 0 0 0 00 
LI (bounding Бо II II II II II II II II II II II II || 


%%PageBoundingBox: 126 307 492 768 

%%Pages: 14 

%%DocumentFonts: Helvetica Times-Italic Times-Roman 
LucidaSans-Typewriter 


LI Javal] LI LI / О II XX/(II II II II II II II IIII II II I|I II IIII II II II II IIII II II IIII II I) II /| 
LI LI LI II II II II II II II II IIII II II II II II II U Û (literate programming] | | | II II II II II II I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)1))1))1)I) I) 
LI II II II II II II II II II II II II III II II IIII II II II 

LI II II II II II II II II II II II II II II II II II II IIIIII II II II IIII II II IIIIIIII IIIIIIII I) 
I II I II IIIIII II IIIIII II II IIII II IIIIIIIIIIIIIIIIIIIIII I) 


009-15 |I II LI II II II II II IIII II II III II II IIII II II IIIIII II IIIIII II IIIIIIIIIIII I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)1))I))I) I) 
LI LI LI II II II II 


9.6 |IIIII II II l 


LI II II II II II II II II II II III II IIII II IIIIII I|I III II IIIIII II IIII |I IIII II IIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIII II II II II IIII II II II IIIIII II II II IIIIIIIIII II IIIIIIIIII II IIIIIIIIIIIIIIIIIIII D] 
LI LI II II II II II II II II II I III I C/(C++ II II III) II II II II II II II |I IIII II liL II II II II II II 

LI LI 71 II II II II II III II IIII II II IIII II II III II IIII II IIIIII CII I1II) III) II II /| 
I II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIII II IIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))11)I) I) 
I II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 


I I IIIIIIIIIIIIIIIIIIIIIIIIIIII I) 
` define LOOP(CODE) í 
tO = clock(); | 
for (i = 0; i < n; i++) í CODE; + 
printf(C%7d ", clock) - t0); 


„Zm “7 ш 


LI II LI LI II II II LI II II II II II II II II II II II II II II II II II IIII HUH IIII II II IIII II II II 
L II LI II II II I) 

LOOP(f1 = 12) 

LOOP(fl = f2 + f3) 

LOOP(f1 = f2 - f3) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) I) 
LI II I II IIIIIIIIIIIIIIIIIIIII II IIII I) 

LI II II II II II II II II II IIII II IIII II II II III) Ван Locanthi [L D II II II II II II D II I) 
LI LI LI II II II II II || LI U bitbltl] rasteropl U I II II II II II IIII I) II B. ELO CU. D BE EE I) 
LI II II IIII II II II IIII II IIII II II II III II III II III |IIIII IIII II III II III) Locanthil 


190 ПППППП Chibasbup.CoM 
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I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII D II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI LI II II II II II II II II II II II II II II II II II II IIII I I)I II II II II II II II II II III) II 0000 
LI II II II II II II II II III II II IIII II II II IIII II II 





00916 |III7-7)) 000000000 C++ II II II IIII II II II II II II IIII II II II III) II II 
LI II II II II LI 


LL LL 9-17 II II 7-88 II II II LI Java II II II II II II Javal II LI II II II II HO II IIIIII II II I) 
I I II II II II II II IIII II II II III II III II III IIIIII III II IIII IIIIII (IIIIIIIIII OU D II 
LI LI II II II II II II II Java II II II II II II II II II II II I) 


9.7 [UU II II 


LI LI II II II II II II II II II II II II II II II II III II II I|I II I|I IIII III III IIIIIIIIIIII I) 
LI II II II II II II II II II II II II II II II II II II II II II II II II II II I|I II I|I II I|I I|III I|III IIII III) 
LI I IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIIII II III IIIIIIIIIIIIIIII“ ооо" 0000 
uu DD ” II IIII II IIIIII II II II IIII II IIIIII II II IIIII)IIIII)I) III) ust In 
Типо LI LI LI II II JIT[] 

L (III III II) II) III) II) II)II)II — UUUUUUUUUUUUU LL 
LI II II II II II II II II II II II I 

max(b, c/2) 
L LI IIIIIIIIIIIII CII II II II II 20 II IIIIIIII II IIხII II II II II II II IIIIII IIIIIII IIII I) 
LL IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II II IIIIII 0 I ი1VიLII II II II II II II II I) 
LI 21) LI 0II II II II II II II II II II II II II II II II II II II II II II II II II II II II 0 0 II 00 0 00 II 
LI IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II1II))1)1) 1) II IIII II 0II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II II I 
LI LI II II II II II II II II II II II II II II II II II II II II II II II II II II II ,I II II II II II II II II II DU 
LLIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I) IIII II II I) II I)III I max(3*3,4/2)0 0 L 
LI IIIIIIIIIIIIII IIIIIIIIIIIIII IIIIIIIIIIIIIIII 9II II II IIIIII 0 0 0 |IIIIIIIIII I) 
LI II II II II II II II II II II II II II II II II II II II II II II II II I|I II |I II I|I II II II II IIII IIII III) 
LI II II II II II II II II II II II II II II II II II II I 

LI II II II II II II II II II II II II II II II II II II II II II II II I|I II II II II II II II II II II II II I 
LI II II II II II II II II II II II II II II II II II II II II II II II II |I II I|I II I|I II I|I IIII I|III I|III III) 
LI I II IIIIIIIIIIIIIIIIIIIIII II II 


int matchchar(int literal, char «text) 


return «text z- literal; 


LI LI II LI II II II II LI II II II 000 0 11LC+81|!I I II I II IIIIIIIIIIII х 0000000 
LI LIIIIIII IIIIII II II II I) 


HERE, =- 191 


int matchx(char «text) 


d 


return «text == 'x'; 


I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II OL II II II II II I|I D II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D II D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II о ооо II I|I D II D] 
LI LI LI II II II 

19670 [] Ken Thompson[] IBM7094 | | |I LI LI II II II II II II LI II II II II II II II II II I) L 
LI II II II II II II II IIII II II II II II IIII II II III) II II III) II I 7094! II II II II II BD ELO II I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
I II III1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
L| II IIIIIII III IIIIIIIIIIIIIIIIIIIII I) 

LI II II II II II II II II II II II II II II II II II II II II IIIIIIII II IIIIIIIIIIIIIIIIIIIII) I) 
I IIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
LI II II II II II II II II IIII II II III II II IIIIII II IIIIII II II II II II || 

II III I I IIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII I) 


Code code[NCODE] ; 

int stack[NSTACK] ; 

int stackp; 

int pc; Ze program counter «/ 
Tree x«t; 
t = parse(); 


pc = generate(0, t); 
code[pc].op = NULL; 


stackp = 0; 

pc = 0; 

while (code[pc].op != NULL) 

C*code[pc++].op)O; 
return stack[0]; 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII IIII II I II II I) II ceaell D EH DE DL DE DE U II 

I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII III charll int[] long 
I IIIIIIIIIIII)I)I)I)I)IIIIIIII)I)I)I)I)IIIII IX III II IIIIIIIIIIIIIIII|IIIIIIIIII II 
III IIIIIIIIIIIIIIII II IIIIII II IIIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
III IIIIIIIIIIIIIIII II IIIIII II IIIIIIII II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
I I IIIIIIIIIIIIII II IIIIIIII II IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
II IIIIIIIIIIIIIIII II IIIIII II IIIIIIII II IIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIIIIIIII II 
LI IIIIIIIIIIIIIIIII II 


typedef int Code; 
Code code [NCODE] ; 
int codep; 

int stack [NSTACK] ; 


192 www АЙТЫП. 
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int stackp; 





Tree XL. 
void («fn)(void); 
int pc; 


t = рагѕе(); 

рс = generate(0, t); 

genreturn(pc); /« generate.function return sequence +/ 
stackp = 0; | 

flushcachesQO ; /* synchronize memory with processor +/ 
fn = (void(«)(void)) code; /« cast array to ptr to func «/ 
(«*Ёп) О; /* call function «/ 

return stack[0]; 


D generate | D 0 0 өепгебистпППППППППППППППППППП 00 eva 

ОО £iushcacnesl] OO D II II II II II II III) II IIIII)I II IIIII)IIIIIIIIIIII D II II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))I)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I II II II II II II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I))1))1)I) D] 
LI II II II II II II II II II II II III I II III) II IIII crog II )I) )I) III) I) )1I II II II II I|I D II D] 
LI II II II II II II II II IIII II II III) II II III) II II III) I)IIII)I) I) flushcachesll U U lU 
LI II II II II LI 

0000000000 (уоза (“) void) code 000000 (Cast "000000 
LI II II II II II II II II III II IIIIII II |IIIIIII II IIIIII II IIIIII II IIIIIIIIIIIIIIIIIIIIII CI 

II II II II II II II II II II II II II II II II II II II II II IIIIIIII IIIIIIIIIIIIIIIIIIIIIII) I 
LI LI II II II II II II II III II III II IIII IIIIII IIIIII IIIIII IIII I)III)I) III) coael II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II I II III III IIIIIIIIIIIII)IIIIII II) 


/* emit: append instruction to code stream +/ 
void emit(Code inst) 


code[codep++] = inst; 


LI II II II II II II II II II II II II II II IIII II II II IIIIIIIIII II II IIIIIIIIIIIIIIIIIIIIII II 
LI LI II II II II II II II II II II I II I I рорхеП I II II II II II II II II II II II II II IIII II II II II 
LI II II II II II II II II II II II IIIII) II III II დს3ი10VI  |I II II II II II ) ) )I)I)I)I)I)I) I) 
LI LI LI II II II II II II II II III) II I 0 80ძ0დI I II II II II II II II II II II II II II II I|I II II II I) II || 
LI LI II II II II IIII II IIII II II II II IIII II IIII II II (I appizNSTILDTLD II II II (I IIII II l 
LI LI II LI SHIFTUUDŮ 


Za addop: generate ADD instruction +/ 
void addop(void) 
{ 


Code inst; 
popreg(2); /* pop stack into register 2 +/ 
роргед(1); Za pop stack into register 1 »/ 


inst = ADDINST << INSTSHIFT; 


o cas] |I LI II LI DB DEB IIIIIII — 0 D 
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inst |= (R1) << OPISHIFT; 

inst |= (R2) << OP2SHIFT; | 

emit(inst); Za emit ADD R1, R2 +/ 

pushreg(2); Za push val of register 2 onto stack «/ 
1 


UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUaaaoplUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II II II II II II II II 

LI II LI LI II II II |I |III I generate II II II II II II II II II II II II II II II II II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II II II II II II II II IIII II II IIII II II IIII II II IIII II I|I II 

LI II II II II II II II II II II II II II II II II II II II II IIII II IIIIIIIIIIIIIIIIIIIIIII)I) I) 
LI II II II II II II II III II II IIII II IIIIII II III) I|I III D |)IIII)I)IIIII CPUDDLUGL UL 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II D] 
I LI LI II II II II II II II II II III) II II II II III)IIII)I) III I IIIIIII sreell II II D II LI I) 
I III IIIIII IIII II IIII II IIIIII IIIIII II IIII II IIII I|IIIII II III II III ig X II | 
I I IIII II III IIII II IIIIIIII IIIIIIIIIIIIIIIIIIII II) 

LI II I III I III C++ II II II II II II II II II II II II II II II II IIII II ))I) I) I) I) I) II II II /| 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II II || 


00918 (III II IIII II II II II II II II II II max(3*3, 4/2) П0000 
I IIII II II IIII II II II II II II IIIIII II IIIIII II II IIIIII IIIIIIIIIIIIIIIIII IIIII) I) 


ПП 9-19 II II II II II II II II II II II II II I) l 


LI LI II LI 


П Brian Kernighan[] Rob Pike[] |) OU || Unix[] |) H II II |I (The Unix Programming 
Environment[] Prentice Halll] 1984)! [] II E] E] E] EE EJ EE EE E] EE E] EL EE EJ | | I Unix II Û Û 
I II III1IIIIIII IIIIII 80 II 00 0 00 0 0 0 0 0 0 0 00 0 0 II) | vaecl II LI D l 
LI LI II LI II II I 

Don Knuth[] | TEX: 0 L || (TEX: The Program|] Addison-Wesley[] 19860000000 
LI LI II II II II II II II II II IIII III) III) III) 130000 00“ UUUUUUU 000 
Разса |] I III IIIIIIIIIIIIIIIIIIIIIIII IIIIIIII III II |IIII|I (I|II|I |I|II)I II II II II H 
LI LI LI LI LI LI Û Chris Fraser[] David Hanson[] I II II d III II) III CU UU ELE UO BD. UL II I) 
(A Retargetable C Compiler: Design and Implementation[] Addison-Wesley[] 1995)[] [| ANSI C 
LI III II II II II II 

Java[] |) II II Tim Lindholm [j Frank Yellin[] [] Javal] || OU O O || (The Java Virtual 
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Machine Specification[] |) 20 [] Addison-Wesley[] 1999)[] |) |) [J 

LI O Ken Thompson[] [] (II II LI II II II II II III II II I DD UL UL BL EE EE IIIII|III I|III II II 
(Regular Expression Search Algorithm[] Communications of The АСМЦ U 11[] [] 6L |) 
pp419-422[] 1968)[] Jeffrey E. F. Friedl[] || U U U U EL] | 0 | (Mastering Regular Expression[] 
ლ” Reilly[] 1997]]tü II II II II II II II II 0 II II II II II II II 

Rob Pike[] Bart Locanthi[] John Reiser[] || II) U Blietl 000000 / I I D I! II 
(Hardware/Software Tradeoffs for Bitmap Graphics on the Blit[] Software-Practice and 
Experience[] LI 150 0 20 0 pp131-152[] 19850 Ш LI II I I I I I BL D] 000 0 DT. HD. II I) 
LI LI LI 


AR 


LI LI II II II || Û 


LI II II II II II II II II IIII II II III II II IIIIII II IIIIIIII IIIIIIII II III) I) 


—— René Descartes[]] LI II II 0 


ПШПШППШПШПШПППППШПППППППППШППППШПШППППППППППП 


LI II II II II II II II II IIII II II IIII II IIIIII II II III) II II IIIIII II II IIII II II II II II I | 


II III I II IIIII)I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIII II) 
LI II II LI II II 

LL II I II IIIIIIII II II I) 

LI LI II LI 

LI II LI LI II II II II II II II || 

LL IIII II IIIIII II II II I) 

LI II II LI II II II II II 

LI II LI II II II II II II 

LI LI LI LI 

LI II II II II II 

LI II II II II II II II II II II II II II 
LI II II II II II II II II II II II II 

LI elseif | I [] II II DU II 

LI LI LI LI II II II || 

LI II II LI II II II II II II II II II 

LI II II II II II II II II II 

LI III I I IIIIIIII IIIIII II II II I) 
LI II II II II II II II II II II II II II I) || 
LI II II LI II II II II II II II II II 

LI II II II II II II II II II 

LI II II LI II II II II II II II || 

L| III I I IIIIII II IIIIII II II II I) 
LI II LI LI II II II || 

LI II II II II II II II II II 


LI II LI LI II II II || 
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LI II II II II II II II II II II II II 

LI II LI LI II II II II II II II || 

LL III III IIIIIIII IIIIIIII IIII I) 

L| III III IIIII IIIIIIIIIIIIIIIII IIII I) 
LI II II II II II II II II III II II II 

LI II LI LI II II II II II II II || 





LI LI 


LI II LI LI II II II || 

LI II LI LI II II II || 

LI II II II II II II II II II 
LI IILI II IIII II II II II I) 
LI II II II II II I) 

LI II II LI II II II II II 

LI IIII II IIII II II II II I) 
LI III II IIII II II II II I) 
LI LI II LI II 

LI II II II II II II II II II 
LI II LI LI II II II II II II II || 
LI II II II II II I) 

LI II II II II II 

LI LI II LI II 

LI LI II LI II 

LI LI II LI II 


LI LI 


LI II II II II II II II II II 
LI II II II II II II II II II 
LI LI II II II 

LI II LI LI II II II II II 

LI II LI LI II II II II II 

LI II II LI II II II II II 

LI III II IIII II II II II I) 
LI II LI LI II II II II II 

- I 1-I ЕЕ ЕЕ II II gH О 
LI II II II II II II II II II 
LI II LI LI II II II II II 

LI II II II II II I) 

LI II LI II II II II II 
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LI LI 


LI LI II II II II II 

LI LI II II II II II 

LI LI II II II II II 

LI LI II II II 

LI II II II II II II II II II II II II 
LI II II II II II II II II 

LI LI II II II 

LI II II II II II II II II II II || 

LI LI LI II II II II || 

LI |IIIIIIIIIIIIIIIIIII IIII I) 
LI II II II II II II II II 

LI II II II II II II II II 

LL |IIIIIIIIIIIIIIIII I) 

LI II II II II II II II II 

LI II II II II II II II II 

LI LI LI II II II II || 

LI II II II II LI 

LI II II II II II II II II II II II II 
LI II II II II II II II II II II II IIII II II II 
LL |IIIIIIIIIIIIIIIII I) 


UU 


LI LI II II II 

LL IIIIIIIIIIIIIIII I) 

LL IIIIIIIIIIIIIIII I) 
LIIIIIIIIIIIIIIII I) 

LI II II II II LI 

LI II II II II II II II II II II || 

LI LI II II II II II 

L| III IIIIIIIIIIIIIIIII II II I) 
LL III IIIIIIIIIIIIIIII IIII I) 
LI II II II II II II II II 

LI II II II II II II II II II II II II 
LI IIIIIIIIIIII IIIIIIII IIII I) 
LI IIIIIIIIIIIIIIIIIIII II II I) 
LI LI II LI || ASCH 

LI II LI LI II II II || 


гирен 


U d 


LI II II II II II II II II II II II II II II II II II II II II I II II II II IIII III) II II II II 
II II IIIIIIIIIIIIII IIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII) 
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LI II II II II II II II II IIII II II II II О О II II II IIIIIIIIIIII II IIIIIIIIIIIIIIIIIIIIII II) 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUÛ 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUU 

UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI II II II II II II II II II II II II II II II II II II II II II 

LI II II II II II II II II II II II II II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
I IIIIIIII1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI II I I III I IIIIIIIIIIIIII)IIIIII II) 

LI II II II II II II II II II II I II II II I) I II II II II II II II II II II II II II III IIII II II II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
LI LI 

LI II II II II II II II II II II 1 I II II I) I II II II II II II II II II II II II II IIIIIIII II II II II 
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II 
LI III-II II III LI O II III II III LI IM II II III-II II III LI II II LI II II Т ШП 

LI II II II II II II II II IIII II II II IIIIII II II II 0 0 О 0 0 II II IIIIIIIIIIIIIIIIIIIIII II) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII II II 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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LI 11 LI II LI II LI ЖШ ЖЕШ II LI I LI II II IM LI 19 II II II D II LI II II II II III LI LI III I1 EE D] 
I II II II II II IIII IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1უ)I) I) 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)I)1))I)I) I) 
I II II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))I))I) I) 
LI II II II II II II II II II II II II 

LI II II II II II II II II II II II II II II II II II II II II II II II II II II II II II IIIIIIII II I|I II II 
LI II II II II II II II II II II II II IIII II II II |I II IIIIII II IIIIIIIIII II IIIIIIIII)IIIIIIIIII II 
I II II II II II II II II IIIIIIIIIIIIIIIIIIIIII III IIIIIIIII)I)I)I)I)I)I)I)I)I))1))1)I) I) 
I II IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)I)I)I)I)I)I)I)I)I)I)1))1)I) D] 
I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII)II)I)I)I)I)I)I)I)I)1))1)I) I) 
LI LI LI II II II II II II 





